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NOTES ON PHILIPPINE EUPHORBIACEAE, III 


š By ELMER D. MERRILL 


Director and Botanist, Bureau of Science, Manila 


In this вегіеѕ,! including the present paper, about one hun- 
dred previously undescribed species of Euphorbiaceae have been 
characterized, while a number of others have been considered 
cither because of their being new to the Philippine flora or be- 
cause of questions of nomenclature involved. The present paper 
contains the descriptions of thirty-eight presumably new species 
and the records of several others not previously recorded from 
the Philippines. The genera Wetria, Megistostigma, and Pluke- 
netia are new to the Archipelago, Megistostigma being of special 
interest, the genus having been previously a monotypic one known 
only from the Malay Archipelago. It is of considerable interest 
to note the continued increase in the number of Philippine 
species in the small or comparatively small genera Blumeoden- 
dron, Trigonostemon, Excoecaria, Omphalea, and Codiaeum. 


PHYLLANTHUS Linnaeus 


PHYLLANTHUS PANAYENSIS sp. nov. 

Frutex'dioicus, ramulis exceptis glaber; foliis numerosis, ple- 
rumque lanceolatis, chartaceis, 1.2 ad 3 em longis, nitidis, basi 
leviter inaequilateralibus, late rotundatis et plus minusve cor- 
datis, sursum angustatis, acutis vel acuminatis, nervis utrinque 
circiter 10, tenuibus; floribus circiter 2.8 mm diametro, perian- 
thii segmentis 6, ellipticis ad oblongo-ellipticis, 1.2 mm longis, 


! Notes on Philippine Euphorbiaceae, Philip. Journ. Sci. 7 (1912) Bot. 
379-410; 9 (1914) Bot. 461—493. 
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obtusis; filamentis 3, liberis, antheris verticaliter dehiscentibus, 
floribus 9 plerumque solitariis, pedicillatis, pedicello usque ad 
12 mm longo. Hd 

A dioecious shrub, glabrous except the branchlets, the 
branches slender, terete, grayish-brown. Leaves very numerous, 
mostly lanceolate, chartaceous, 1.2 to 3 em long, 4 to 10 mm 
wide, somewhat olivaceous, shining, the base usually more or 
less inequilateral, broadly rounded and often slightly cordate, 
narrowed upward to the acute or somewhat acuminate apex; 
lateral nerves slender, about 10 on each side of the midrib, 
spreading, not prominent, anastomosing; petioles 1 mm long or 
less; stipules slenderly acuminate, from a broadened base, about 
2 mm long. Staminate flowers fascicled, axillary, but one or 
few flowers appearing at the same time, each fascicle with nu- 
merous, erowded, small bracteoles, the pedicels slender, 6 to 8 
mm long, the perianth 2.8 mm in diameter, the segments 6, 
equal, elliptic to oblong-elliptic, obtuse, 1.2 mm long. Disk 
glands 6, prominent. Filaments 3, about 1 mm long, free, the 
anthers dehiscing vertically, 0.2 mm long. Pistillate flowers 
axillary, mostly solitary, their pedicels in fruit up to 12 mm long, 
the perianth similar to that of the staminate flowers. Styles 
6, free, 1 mm long. Fruit globose, about 4 mm in diameter, 
composed of three dehiscent cocci. 

PANAY, Capiz Province, Mount Bulilao, Bur. Sci. 35655, 35679 .. 
Martelino & Edafio, June 20, 1919, in forests near the summit, 
altitude about 650 meters. 

The alliance of this species is manifestly with Phyllanthus 
lancifolius, Merr., from which it is especially distinguished by 
its smaller leaves, its pubescent branchlets, and much shorter 
pedicels of the pistillate flowers. 


PHYLLANTHUS APICULATUS sp. nov. 

Frutex glaber, ramis ultimis circiter 7 mm diametro, cicatrici- 
bus magnis instructis, ramulis confertis, tenuibus, usque ad 40 cm 
longis; foliis numerosis, chartaceis, nitidis, oblongo-ellipticis, 
3 ad 4.5 em longis, basi acutis, apice acuminatis et plerumque 
apiculatis; floribus fasciculatis, breviter pedicellatis, circiter 4.: 
mm diametro, segmentis 6, elliptico-oblongis, 1.8 ad 2 mm longis, 
uad 3, filamentis liberis, antheris verticaliter dehiscen- 

ADUS. 

A glabrous shrub, the ultimate branches terete, about 7 mm 
in diameter, marked with large scars, these subtended by several 
small, broadly ovate, stipule-like bracts, the tip and uppermost 
axils supplied with small, dense rosettes of oblong-lanceolate; 
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acuminate scales; branchlets crowded toward the tips of primary 
ones, slender, up to 40 em in length, somewhat simulating pin- 
nate leaves, 2 mm in diameter or less, terete or somewhat an- 
gular near the nodes, the apical portion distinetly angular. 
Leaves numerous, chartaceoüs, the upper surface dark brown 
and shining when dry, the lower paler, oblong-elliptic, 3 to 4.5 
ст long, 1.3 to 2 ст wide, subequilateral, narrowed to the acute 
base and to the distinctly acuminate and often apiculate apex; 
lateral nerves slender, about 9 on each side of the midrib, anas- 
tomosing, the reticulations rather close, distinct; petioles 2 mm 
long or less; stipules lanceolate to ovate-lanceolate, acuminate, 
about 3 mm long. Staminate flowers axillary, fascicled, their 
pedicels about 5 mm long, the perianth about 4 mm in diameter, 
the lobes 6, equal, elliptic-oblong, rounded or obtuse, 1.8 to 2 
mm long. Disk glands 6, globose, conspicuous. Stamens 8, 
their filaments erect, free, 1.5 mm long, the anthers longitudinal- 
ly dehiscing, 0.5 mm long. 

Luzon, Camarines Province, Paracale, Bur. Sci. 33813 Ramos , 
& Edaño, November 29, 1919, in damp forests at low altitudes,. 
indicated by the collectors as 2 meters high. 

This species may be as closely allied to Phyllanthus securine- 
goides Merr. as to any other species, although it is radically 

_ different from the latter in its somewhat thickened ultimate 
branches bearing the elongated, slender branchlets more or less 
crowded at the apices. ‘ 


PHYLLANTHUS INDICUS (Dalz.) Muell-Arg. in Linnaea 32 (1863) 52, 
DC. Prodr. 16* (1866) 417. 
Prosorus indicus Dalz. in Hook. Kew Journ. Bot. 4 (1852) 346. 

LUZON, Camarines Province, Mapid, For. Bur. 22655 Alvarez, 
November, 1911. PALAWAN, Aborlan, Bur. Sci. 15589 Fénix, 
July, 1912. MINDANAO, Agusan Province, Tipgon River, Weber 
1195, July, 1911, with the Visayan name bungas. In forests 
and thickets at low altitudes. К 

The numbers cited are all in fruit, but they agree perfectly 
with a full series of Javan specimens representing this species. 
It has not previously been reported from the Philippines. India 
and Ceylon to Java, 


GLOCHIDION Forster 


GLOCHIDION PHYLLANTHOIDES sp. nov. § Hemiglochidion. 

Arbor parva, glabra, vel partibus junioribus leviter pubescens; 
foliis oblongo-ellipticis, chartaceis, 2 ad 3 cm longis, apice ro- 
tundatis, basi acutis vel leviter rotundatis, nervis utrinque circiter 
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5, tenuibus; floribus 4 perianthii segmentis oblongo-ellipticis, 
obtusis, usque ad 3 mm longis, antheris 3; floribus 9 breviter 
pedicellatis, ¢ simillimis, ovario glabro, stylis continuis, cylin- 
draceis, haud constrictis. 

A small glabrous tree or the younger parts very slightly pu- 
bescent, the branches dark-colored when dry, lenticellate, the 
branchlets slender, reddish-brown. Leaves oblong-elliptic, char- 
taceous, 2 to 3 cm long, 1 to 1.5 cm wide, the apex rounded, base 
broadly acute or somewhat rounded, nearly equilateral; lateral 
nerves about 5 on each side of the midrib, slender, the reticu- 
lations indistinct; petioles 2 to 3 mm long; stipules lanceolate, 
acuminate, 1.5-to 2 mm long. Flowers axillary, fascicled, the 
staminate ones with pedicels up to 9 mm in length, the perianth 
segments oblong-elliptic, obtuse, up to 3 mm long, anthers 3, 
about 1 mm long, united. Pistillate flowers with pedicels about 
2 mm long, the perianth segments similar to those of the stam- 
inate flowers. Ovary and style about 2 mm long, cylindric, 
glabrous, the latter about as thick as the ovary and not at all 
constricted. . - | 

Luzon, Batangas Province, Mount Batulao, Bur. Sci. 22858 
Ramos, July 30, 1914, on dry slopes, altitude about 190 meters. ' 

This species is apparently most closely allied to Glochidion: 
breynioides C. В. Rob., from which it is easily distinguishable . 
by its rounded or obtuse leaves. 

GLOCHIDION. FALCATILIMBUM sp. nov. § Hemiglochidion. 

Frutex glaber, circiter 2 m altus; foliis subcoriaceis, falcatis, 
valde inaequilateralibus, oblongis, usque ad 5 em longis, apice 
obtusis vel rotundatis, basi acutis vel acuminatis, nervis utrin- 


que circiter 8, tenuibus; floribus 9, segmentis 6, oblongo-obo- - ` 


vatis ad oblongo-spatulatis, 2 ad 2.5 mm longis; ovario glabro, 
columno stylari quam ovario duplo longioribus, continuo; sta- 
minibus, 3. . 

A glabrous shrub about 2 m high, the branches brownish, the 
branchlets slender, reddish-brown. Leaves subcoriaceous, oblong, 
conspicuously faleate and very inequilateral, 4 to 5 cm long, 
1 to 2 cm wide, rather pale and slightly shining when dry, the 
lower surfacé often slightly glaucous, the apex obtuse to rounded, 
the base acute to acuminate, one side very much narrower than 
the other; primary lateral nerves about 8 on each side of the mid- 
rib, slender, not prominent; petioles about 3 mm long; stipules 
lanceolate to ovate-lanceolate, acuminate, falcate, 2 to 2.5 mm 
long. Flowers axillary, one or two in each axil opening at the 
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same time, their pedicels 2 to 3mm long. Pistillate perianth seg- 
ments 6, oblong-obovate to oblong-spatulate, 2 to 2.5 mm long, ob- 
tuse. Ovary about 1 mm high, glabrous, the style cylindric, 
not constricted below, continuous with and as wide as the ovary, 
about 1.8 mm long and 1.2 mm in diameter. Staminate flowers 
few, their anthers 3, about 1 mm long. Fruits depressed- 
globose, about 8 mm in diameter, obscurely Sulcate, usually 
3-celled, 6-seeded. ; 
Luzon, Pangasinan Province, Mount San Isidro, Labrador, 
Bur. Sci. 30059 Féniz, November 13, 1917, on grassy and rocky 
Slopes, altitude about 60 meters, with the Pampangan name 
malapalin, i < 
A species well characterized by its small, strongly inequila- 
teral, obtuse, falcate, pale leaves. In appearance it more nearly 
resembles Glochidion triandrum (Blanco) C. B. Rob. than any 
other Philippine species, but differs totally from that form in . 
its style characters. 


GLOCHIDION BRACHYSTYLUM sp. nov. § Hemiglochidion. 

Frutex vel arbor parva, monoica, ramis hirsutis, valde elon- 
gatis; foliis chartaceis, oblongis, tenuiter acuminatis, glabris, 
usque ad 25 cm longis, nervis utrinque circiter 10, supra impres- 
sis, subtus valde prominulis, floribus ¢ longe et tenuiter pedi- 
cellatis, sepalis oblongis, 3 mm longis, 9 breviter pedicellatis, 
perianthii segmentis recurvatis, utrinque hirsutis; ovario pu- 
bescente, columna stylari crassa cylindrica, pubescens, circiter 
1 mm diametro, truncata, quam ovario paullo longioribus, 

A shrub or small tree, the ultimate branches greatly elongated, 
spreading-hirsute with short, stiff, dark-brown hairs. Leaves 
chartaceous, oblong, slenderly acuminate, base rounded to sub- 
acute, 20 to 25 cm long, 7 to 8 cm wide, brownish-olivaceous and 
shining when dry; lateral nerves about 10 on each side of the mid- 
rib, impressed on the upper surface, very prominent on the lower 
surface, curved, anastomosing, the reticulations lax, prominent; 
petioles about 5 mm long. Staminate flowers up to 25 in a fas- 
cicle, their pedicels slender, sparingly spreading-hirsute, 10 to 
12 mm long. Perianth segments oblong, 3 mm long, glabrous or 
the outer ones with a very few, short, spreading hairs. Anthers 
3, united, about 1 mm long. Pistillate flowers axillary, fascicled, 
on the more distal parts of the same branches bearing the stami- 
nate ones, 5 to 20 in a fascicle, their pedicels hirsute, about 2 mm 
. long. Perianth segments oblong, recurved, 3 mm long, spread- 
ing-hirsute on both surfaces. Ovary pubescent, about 10-celled, 
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shorter than wide; stylar column cylindric, entire, not contracted 
at the base, nearly as wide as the ovary, pubescent, about 1 
mm long and wide, truncate, hollow. 

Panay, Capiz Province, Jamindan, Bur, Sci. 31374 Ramos & 
Edafio, May 22, 1918, in forests along small streams. 

In leaf venation this species resembles Glochidion dolicho- 
stylum Merr. but differs radically from that species in its longer, 
slenderly acuminate, more numerously nerved, glabrous leaves, 
and is entirely different in its floral characters. 


GLOCHIDION HUMILE sp. nov. $ Hemiglochidion, 

Frutex parvus, ramis usque. ad 30 cm longis e radicibus in- 
crassatis; foliis ellipticis, subcoriaceis, 4 ad 10 cm longis, utrin- 
que plerumque rotundatis, nervis utrinque circiter 6, cum reti- 
culis perspicuis, subtus ad costa nervisque pubescens; floribus 
fasciculatis, 4 tenuiter pedicellatis, perianthii segmentis ellip- 

»ticis, З mm longis, exterioribus pubescens; staminibus 3; floribus 
9 -breviter pedicellatis, pubescens, ovario pubescente, columna 
stylari pubescente, quam ovario duplo longiore, cylindrica, sur- 
sum leviter angustata, basi haud constricta. 

A shrub or undershrub consisting of short, simple branches 
produced from the much-thickened roots, these branches varying 
in length from 7 to 30 cm, slender, terete, up to 3 mm in diameter, 
the older ones glabrous, the younger parts pubescent. Leaves 
elliptic to somewhat oblong-elliptic, subcoriaceous, 4 to 10 cm 
long, 2.5 to 5 cm wide, base rounded, apex usually rounded, some- 
times obtuse, the upper surface glabrous or nearly so, usually 

' pale when dry, the lower surface distinctly pubescent on the 
midrib, nerves, and reticulations; lateral nerves about 6 on each 
side of the midrib, distinct, the reticulations lax, evident. Male 
and female flowers fascicled, mostly in separate axils, male 
flowers with pedicels up to 11 mm long, slightly pubescent, the 
outer three perianth-segments elliptic, obtuse, about 3 mm long, 
somewhat pubescent, the inner three somewhat smaller, glabrous 
or slightly pubescent on the medium portion. Stamens 3, the 
Staminal mass cylindric, about 1.5 mm long. Female flowers 
with pedicels about 3 mm long, pubescent. Sepals oblong to nar- 
rowly oblong, obtuse, pubescent, 2 mm long. Ovary and style 
pubescent, the styles forming an almost entire or slightly lobed 
column which is nearly as broad as the ovary, not at all con- 
stricted at the base, slightly narrowed upward, and about twice 
as long as the ovary. Capsules usually about 8-celled, depressed- 
globose, prominently suleate, about 1.3 em in diameter, brown 
when dry, sparingly pubescent with short hairs. 
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MINDANAO, Bukidnon Subprovince, near Tanculan, Bur, Sci, 
26112 Fénix, July 17, 1916, in open grasslands, 

This species is apparently dwarfed due to its habitat. Like 
several forms in other genera which occur in open cogon areas, 
the root becomes more or less thickened and produces few to 
many shoots which endure but one or two years, as all but the 
subterranean parts of the individual plants are destroyed by the 
annual grass fires. In habit it is quite different from any other 
species known to me, 


GLOCHIDION CAULIFLORUM sp. nov. § Euglochidion. 

Arbor parva; foliis subcoriaceis, oblongis ad oblongo-ovatis, 
usque ad 25 cm longis, plus minusve pubescens vel vetustioribus 
subglabris, breviter acuminatis, basi latissime et abrupte sub- 
truncato-rotundatis admodum leviter cordatis, nervis utrinque 9 
ad 11, perspicuis; inflorescentiis caulinis, racemosis, racemis soli- 
tariis vel fasciculatis, 3 ad 12 em longis, floribus fasciculatis, 
floribus à campanulatis, circiter 4 mm longis, segmentis par- 
cissime ciliatis, staminibus 5; fructibus obovoideis, 10- ad 12- 
locellatis, circiter 3 em longis, leviter pubescens, valvis sublig- 
nosis, Y 

A small tree 5 to 6 m high, the younger branches densely 
pubescent. Leaves subcoriaceous, oblong to oblong-ovate, 13 
to 25 cm long, 5 to 9 em wide, the apex shortly acuminate, the 
base broadly and abruptly rounded, sometimes shallowly cor- 
date, brownish or olivaceous when dry, more or less pubescent 
on both surfaces or in age the upper surface nearly glabrous; ` 
lateral nerves 9 to 11 on each side of the midrib, prominent, the 
reticulations very distinct on the lower surface; petioles stout, 
up to 4 mm in length. Inflorescence from the trunk and per- 
haps from the larger branches, solitary or two or three from a 
tubercle, racemose, 3 to 12 cm long, pubescent, the male and 
female flowers borne on the same raceme, fascicled at the leaf- 
less nodes of the racemes. Pedicels of the male flowers 5 to 
6 mm long, glabrous or very slightly ciliate, the perianth cam- 
panulate, about 4 mm long, the lobes elliptic or elliptic-ovate, 
obtuse, sparingly ciliate with few, long, scattered, spreading 
hairs. Stamens 5, the staminal mass ellipsoid including the some. 
what produced connectives, about 1.7mm long. Female flowers 
apparently few, sometimes in separate inflorescences, sometimes 
in the same fascicles with the male flowers. Sepals oblong- 
lanceolate, pubescent, about 3.5 mm long and somewhat accres- 
cent, Fruit obovoid, 10- to 12-celled, about 3 cm long, white 
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` when fresh, somewhat pubescent, when mature the valves some- 
what woody. 

MINDANAO, Lanao District, near Camp Vickers, For. Dur. 
25183 Alvarez (type), March 17, 1916, in dipterocarp forests, 
altitude about 900 meters. LEYTE, Dagami, Bur. Sci. 15352 

. Ramos, August 12, 1912, said to be from the mossy forest, Mount 
Buraui. 

Both specimens cited above were originally identified by me 
as Glochidion weberi C. B. Rob., as they distinctly resemble the 
latter species in vegetative characters. The most remarkable 
character of the present species and one that distinguishes it 
from all representatives of the genus known to me is its cauline, 
solitary or fascicled, racemose inflorescence, the racemes vary- 
ing in length from 3 to 12 cm and having the flowers either 
solitary or fascicled at their leafless nodes. 


APOROSA Blume 


APOROSA ACUMINATISSIMA sp. nov. 

Arbor glabra, circiter 7 m alta; foliis subcoriaceis, lanceolatis, 
tenuiter caudato-acuminatis, integris, usque ad 10 cm longis, 
pallide olivaceis, nitidis, nervis utrinque circiter 5, distinctis, 
anastomosantibus, adscendentibus; infructescentiis axillaribus 
et e axillis defoliatis, racemosis, 2 ad 4 cm longis, glabris vel par- 
cissime pubescentibus; fructibus ovoideis vel ellipsoideo-ovoideis, 
circiter 1 cm longis. | 

A glabrous tree about 7 m high, the branches and branchlets 

' reddish-brown, slender. Leaves lanceolate, subcoriaceous, pale- 
olivaceous when dry, somewhat shining, 6 to 10 cm long, 1.5 to 
3 em wide, base acute or acuminate, apex slenderly caudate-acu- 
minate, the acumen usually falcate, margins entire; lateral nerves 
about 5 on each side of the midrib, slender, distinct, ascending, 
anastomosing ; petioles about 5 mm long; stipules none or minute 
and caducous., Fruiting racemes axillary and from the axils of 
fallen leaves, solitary, 2 to 4 cm long, glabrous or very slightly 
pubescent, each with from two to five fruits; fruits ovoid or 
ellipsoid-ovoid, about 1 cm long, pale-brownish when dry; stig- 
mas 2. 

Luzon, Laguna Province, Cavinti, Palasan, For. Bur. 26185 
Amarillas, September 9, 1916, on forested slopes, altitude about 
465 meters. 

A species similar, and manifestly allied, to Aporosa sphaeri- 
dophora Merr., from which it is readily distinguished by its much 
narrower, lanceolate, prominently caudate-acuminate leaves. 


н å l————— AO VA 
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APOROSA STIPULOSA sp. nov. 
Arbor, inflorescentiis exceptis glabra; foliis coriaceis, 


-oblongis vel late oblongo-lanceolatis, nitidis, apice acuminatis, 


basi rotundatis et leviter cordatis, usque ad 24 cm longis; sti- 
pulis usque ad 3 em longis, late falcato-acinaciformibus, acu- 
minatis; spicis 4 fasciculatis, sessilibus vel breviter pedunculatis, 
1 ad 2 em longis, cylindraceis, floribus sessilibus, staminibus 2 
vel 8; inflorescentiis maseulinis axillaribus, fasciculatis, floribus 
5-meris, racemose dispositis; ovario vestito. 

A tree, glabrous or nearly glabrous except the inflorescences. 
Branches stout, terete, dark colored when dry. Leaves oblong 
to broadly oblong-lanceolate, 15 to 24 em long, 5 to 6 em wide, 
coriaceous, shining, the base rounded, slightly cordate, the apex 
prominently acuminate; nerves about 14 on each side of the mid- 
rib, very prominent beneath, curved-ascending, anastomosing, 
the reticulations rather dense, distinct; petioles 1 to 1.5 cm long, 
pubescent when young, ultimately glabrous; stipules of the same ` 
texture as the leaves, large and prominent, broadly falcate- 
acinaciform, 2 to 8 cm long, the base broad and rounded, the 
apex acuminate. Staminate inflorescences fasciculate, the flowers 
arranged in dense cylindric spikes 1 to 2 cm long, which are 
sessile or very shortly peduncled, their rachises pubescent. Ca- 
lyx segments 3 or 4, slightly pubescent; stamens 2 or 3, their 
filaments 2mm long. Pistillate inflorescences axillary, fascicled, 
the flowers 5-merous, racemosely arranged, the rachis densely 
fulvous-pubescent, about 2.5 em long; pedicels stout, about 1.5 


* mm long, each subtended by a small, ovate bracteole. Ovary 


densely fulvous-pubescent. Fruit narrowly ovoid, glabrous, nar- 
rowed upward, 1.5 cm long. 

BILIRAN, Bur. Sci. 18642 McGregor, June, 1914. LEYTE, 
Wenzel 637, March, 1917. MINDANAO, Agusan Province, Elmer 
13474, 14042, August and October, 1912: Lanao District, Mrs. 
Clemens 968 (type), March and May, 1907, For. Bur. 22029 
Sherfesee, Cenabre & Ponce, April, 1914. In forests at low 
altitudes, ascending to 800 meters. 

This species belongs in the group with Aporosa lunata Kurz, 
A. benthamiana Hook. f., and A. falcifera Hook. f. together 
with three Bornean species, A. hosei Merr., A. grandistipula 
Merr., and A. euphlebia Merr. It seems to be closest, however, 
to a Celebes form represented by Koorders 16801 and identified 
by him, with doubt, as representing Antidesma auriculatum 
Teysm. & Binn: I have not:been able to locate any published 
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description of the latter, but in any case Koorders 16801 is 
safely an Aporosa, not an Antidesma. 
ANTIDESMA Burman 


ANTIDESMA IMPRESSINERVE sp. nov. 
Frutex vel arbor parva, partibus junioribus inflorescentiisque 
exceptis glaber; foliis chartaceis, oblongis ad elliptico-oblongis, 
usque ad 30 em longis, tenuiter subcaudato-acuminatis, nervis 
utrinque circiter 18, supra cum reti venarum impressis, subtus 
valde prominulis; inflorescentiis $ et 4 spicatis, simplicibus, 
tenuibus, valde elongatis, е usque ad 50 ст longis, floribus 5- 
meris, dispersis; ovario dense pubescente; stylis terminalibus; 
fructibus oblique ovatis, leviter compressis, valde reticulato- 
rugosis, circiter 7.5 mm longis, breviter pedicellatis. 
A shrub or small tree, glabrous except the very young parts 
and inflorescences. Leaves chartaceous, oblong to elliptic-oblong, 
. 18 to 30 cm long, 7 to 10 cm wide, brownish or olivaceous and 
shining when dry, the base rounded to obtuse, apex slenderly 
subcaudate-acuminate and long-apiculate, the nerves and reticu- 
lations impressed on the upper surface, very prominent on the 
lower surface; lateral nerves about 18 on each side of the midrib, 
arched-anastomosing, the reticulations lax, distinct; petioles 
5 to 8 mm long, glabrous; stipules narrowly lanceolate, long- 
acuminate, pubescent, 1 to 1.5 cm long. Staminate spikes 
axillary, solitary or in pairs, slender, densely ferruginous-pubes- 
cent, up to 20 cm long, the flowers widely scattered, sessile, 
about 2 mm in diameter, their subtending bracteoles pubescent, 
oblong-ovate, about 0.8 mm long. Calyx lobes usually 5, oblong- 
ovate, pubescent, 1 mm long, free nearly to the base. Disk gla- 
brous. Stamens usually 4, their filaments 1 mm long. Pistillate 
inflorescences very slender, apparently pendulous, up to 50 cm 
long, more or less pubescent, the lower part naked, the upper 
part with usually widely scattered sessile flowers. Calyx lobes 
ovate, about as large as those of the staminate flowers. Ovary 
ovoid, densely ferruginous-pubescent; stigmas three, terminal, 
about 1 mm long, cleft nearly to the middle. Fruits obliquely 
ovate, somewhat compressed, base rounded, 7 to 8 mm long, 6 
mm wide, prominently reticulate-rugose when dry, slightly pu- 
bescent when young, soon becoming glabrous; styles terminal. ' 
PANAY, Capiz Province, Jamindan, Bur. Sci. 31409 (type), 
31268, 31020 Ramos & Edaíio, April and May, 1918, in forests 
along small streams. . 
This species is manifestly allied to Antidesma cumingii Muell.- 
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Arg. from which it is at once distinguished by its conspicuously 
impressed nerves and reticulations, and by its very slender, 
greatly elongated inflorescences, both the staminate and pistil- 
late flowers even in young inflorescences being widely scattered 
and not densely crowded as in A. cumingii. : 


ANTIDESMA ILOCANUM sp. nov. А 

Frutex vel arbor parva, ramulis inflorescentiisque castaneo- 
pubescentibus; foliis lanceolatis, chartaceis, 15 ad 20 сш longis, 
subtus ad costa nervisque leviter pubescentibus, acuminatis, 
basi plerumque obtusis, nervis utrinque circiter 12, perspicuis; 
stipulis linearis vel lineari-lanceolatis, 6 ad 8 mm longis; racemis 
9 axillaribus, solitariis, circiter 20 cm longis; fructibus inae- 
quilateraliter ovoideis, glabris, 9 mm longis, obtusis, stigmate 
terminale. 

A shrub or small tree, the young branchlets and inflorescences 
castaneous-pubescent. Leaves lanceolate, chartaceous, 15 to 20 
cm long, 3'to 4.5 cm wide, pale-olivaceous and shining when dry, 
the lower surface brownish and sparingly castaneous-pubescent 
on the midrib and nerves, ultimately glabrous or nearly so, some- 
what narrowed upward to the acuminate apex, the acumen with 
a short mucro, base slightly narrowed, rounded to obtuse; lateral 
nerves about 12 on each side of the midrib, prominent on the 
lower surface, arched, anastomosing, the reticulations distinct; 
petioles stout, 5 to 7 mm long, when young castaneous-pubescent, 
soon becoming glabrous; stipules linear or linear-lanceolate, acu- 
minate, 6 to 8 mm long. Pistillate racemes axillary, simple, 
about 20 cm long, the rachis rather stout, castaneous-pubescent, 
marked with numerous scars of fallen pedicels, the pedicels pu- 
bescent, 2 to 3 mm long. Sepals 5, pubescent, about 1 mm long. 
Fruits ovoid, inequilateral, glabrous, somewhat compressed, 
about 9 mm long, the base broadly rounded, apex obtuse, when 
dry prominently reticulate-rugose; stigmas terminal, 

LUZON, Ilocos Norte Province, between Bangui and Claveria, 
Bur. Sci. 32998 Ramos, August 12, 1918, in thickets and forests 
at low altitudes. | 

The alliance of this species is manifestly with Antidesma 
cumingii Muell-Arg., from which it is.readily distinguished by 
its relatively much-narrowed leaves and its very narrow stipules. 
ANTIDESMA CATANDUANENSE sp. nov. | 

Arbor parva, inflorescentiis parce pubescentibus exceptis gla- 
bra; ramis ramulisque griseis, teretibus; foliis chartaceis, ellip- 
ticis, usque ad 11 em longis et 7 cm latis, breviter acuminatis, basi 
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acutis ad subrotundatis, supra olivaceis, nitidis, subtus pallidio- 
ribus, nervis utrinque 5, perspicuis, reticulis laxis, distinctis; 
infructescentiis axillaribus terminalibusque, usque ad 5 em longis, 
breviter pedunculatis vel e basi ramosis, tri- vel quadripinnatim 
paniculatis, multifloris; fructibus subovoideis, racemose disposi- 
tis, leviter inaequilateralibus, in siccitate nigris, leviter reticu- 
latis, circiter 3 mm longis, stigmate terminale; calycis subulatis, 
truncatis. 

A small tree, 6 m high fide Ramos, entirely glabrous except 
the sparingly pubescent infructescences. Branches and branch- 
lets smooth, terete, gray. Leaves chartaceous, olivaceous and 
shihing when dry, the lower surface paler than the upper, 
elliptic, 8 to 11 cm long, 4.5 to 7 cm wide, the apex rather 
abruptly and shortly acuminate, base rounded to acute; pri- 
mary lateral nerves 5 on each side of the midrib, rather prom- 
inent on the lower surface, curved and somewhat ascending, 
anastomosing, the reticulations distinct, rather lax; petioles 1 to 
1.5 cm long. Infructescences axillary and terminal, shortly pe- 
duneled or branched from the base, tri- or quadripinnately panic- 
ulate, many flowered, up to 5 cm in length. Fruits racemosely 
disposed on the ultimate branchlets, subovoid, slightly com- 
pressed, black when dry, somewhat rugose, about 3 mm long, 
slightly inequilateral, the stigmas terminal; pedicels 1.5 to 2 mm 
long, the subtending bracteoles 0.5 mm long or less. Persistent 
calyx cup-shaped, about 1 mm long and wide, truncate. 

CATANDUANES, Mount Mariguidon, along streams in forests, 
Bur. Sci. 30515 Ramos, November 13, 1917. 

This species is well characterized by its elliptic, shortly and 
rather abruptly acuminate, few-nerved leaves, and its many- 
flowered paniculate inflorescences. It is perhaps as closely allied 
to Antidesma microcarpum Elm. as to any other species. 
ANTIDESMA SANTOSII sp. nov.. 

Arbor parva, subglabra; foliis oblongo-ellipticis, olivaceis, 
nitidis, usque ad 12 cm longis, caudato-acuminatis, basi acutis, 
nervis utrinque 7 vel 8, subtus perspicuis, obliquis; infruc- 
tescentiis terminalibus, pauciramosis, 5 ad 6 ст longis, leviter 
griseo-puberulis ; fructibus pedicellatis, oblongo-ellipticis, utrin- 
que acutis vel leviter acuminatis, aequilateralibus, leviter com- 
pressis, glabris, in siccitate reticulatis. 

A small tree about 7 m high, subglabrous, or the younger 
parts sparingly pubescent. Branches grayish-brown, terete, 
smooth. Leaves chartaceous, oblong-elliptic, olivaceous, shining, 
subequally narrowed to the acute base and to the prominently 
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.subeaudate-acuminate apex, the acumen blunt, up to 2 cm in 
length, sparingly pubescent on the midrib on both surfaces or 
ultimately glabrous; lateral nerves 7 or 8 on each side of the 
midrib, prominent on the lower surface, anastomosing, ascend- 
ing; petioles about 1 cm long; stipules apparently minute, ca- . 
ducous. Infructescences terminal, 5 to 6 cm long, sparingly 
grayish-puberulent, usually with 2 or 3 branches, the branches 
8to4cmlong. Fruits racemosely arranged, their pedicels 1 to ` 
1.5 mm long, the subtending bracteoles ovate, acute, somewhat 
pubescent, 0.6 mm long, the fruits brown when dry, shining, 
glabrous, rugose, oblong-ellipsoid, equilateral, about 4 mm long, 
subequally narrowed to the acute or slightly acuminate base and 
apex, the stigma terminal. Calyx .cup-shaped, about 1.2 mm 
long, the teeth 4, broad, shallow, obtuse, somewhat ciliate, 

Luzon, Laguna Province, Mount Banahao, For. Bur. 26300 
Santos, August 28, 1916, on slopes along small streams, altitude 
about 600 meters. 

A species well characterized by its obliquely nerved, subcau- 
date-acuminate leaves; its branched inflorescences; racemosely 
arranged, shining, equilateral, 4 mm long, glabrous fruits; and 
4-merous flowers. It is apparently most closely allied to Anti- 
desma obliquinervium Merr., of Palawan, but is at once distin-. 
guished from it by its much longer petioles, 

ANTIDESMA MEGALOPHYLLUM sp. nov. 

Species A. cumingii affinis, differt foliis majoribus, usque ad 
33 cm longis et 13 cm latis, stipulis longioribus, circiter 2.5 cm 
longis, et fructibus majoribus, circiter 13 mm longis. 

A tree about 7 m high, glabrous except the younger branch- 
lets. Branches terete, brownish, smooth, glabrous. Leaves 
firmly chartaceous, oblong to oblong-elliptic, 20 to 33 cm long, 9 
to 13 cm wide, base rounded, cordate, apex usually prominently 
acuminate, entirely glabrous or when young sparingly pubescent 
on the midrib beneath, subolivaceous, shining and of about the 
same color on both surfaces when dry; lateral nerves about 15 
on each side of the midrib, prominent, arched-anastomosing, the 
reticulations lax; petioles stout, 5 to 10 mm long, pubescent when 
young, ultimately glabrous; stipules linear-lanceolate, slightly 
falcate, acuminate, about 2.5 em long and 3 mm wide. Pistillate 
racemes greatly elongated in fruit, pendulous, 30 to 40 cm in 
dength, bearing fruit only in the upper part, the rachis and pe- 
duncle sparingly pubescent. Fruits strongly inequilateral, ovoid, 
obtuse, rounded at the base, prominently and laxly reticulate- 
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rugose, glabrous, pale and somewhat shining when dry, about 
13 mm long and 1 em wide, the pedicels about b mm long; persis- 
tent calyx-lobes 5, lanceolate, acuminate, pubescent, about 1.5 
mm long. 

BABUYAN ISLANDS, Calayan, For. Bur. 26642 Velasco, June 6, 
1917, in forests, altitude about 40 meters. 

A species manifestly closely allied to Antidesma cumingii 
Muell-Arg., differing in its larger leaves, longer stipules, and 
larger fruits. 

DAPHNIPHYLLUM Blume 


DAPHNIPHYLLUM OBTUSIFOLIUM sp. nov. 

Frutex glaber, ramulis brunneis, laevis, teretibus; foliis ellip- 
ticis ad oblongo-ellipticis, coriaceis, usque ad 9 cm longis, in 
siccitate nitidis, utrinque olivaceis et concoloribus vel subtus 
admodum brunneis, apice late rotundatis, interdum brevissime 
apiculatis, nervis utrinque 6 ad 9, distinctis; infructescentiis cir- 
citer 5 ст longis, fructibus ovoideis, laevis, in siccitate nigris, 
circiter 12 mm longis. 

A glabrous shrub about 3 m high, the branches terete, brown- 
ish, slightly wrinkled, the branchlets smooth, brown or reddish- 
brown. Leaves numerous, elliptic to oblong-elliptic, 6 tp 9 cm 
long, 3 to 4 cm wide, olivaceous and shining on both surfaces 
when dry, coríaceous, usually of the same color beneath as above, 
sometimes somewhat brownish, never glaucous, entire, the apex 
broadly rounded and sometimes minutely apiculate, base acute 
and obscurely 3-nerved or 3-plinerved; lateral nerves 6 to 9 on 
each side of the midrib, somewhat curved, distinct on both sur- 
faces as are the reticulations; petioles brown, 2.5 to 3.5 em long. 
Infructescences axillary, about 5 em long. Fruits ovoid, black, 
somewhat fleshy, about 12 mm long, the pericarp somewhat 
wrinkled when dry, the styles less than 1 mm long, spreading or 
recurved. ` ` 

Luzon, Tayabas Province, Mount Binuang, Bur. Sci. 28705 
(type), 28662 Ramos & Edafio, May, 1917, in forests near the 
summit of the mountain, altitude about 1,000 meters. 

This species is perhaps as closely allied to Daphniphyllum 
glaucescens Blume as to any other species, but is readily distin- 
guished by its leaves being broadly rounded at their apices, not 
acuminate, but at most minutely apiculate. It likewise differs 
from Daphniphyllum borneense Stapf in the same leaf char- 
acters and in having much longer petioles. 


r 
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AGROSTISTACHYS Dalzell 


AGROSTISTACHYS LEPTOSTACHYA Pax & K. Hoffm. in Engl. Pflanz- 
enreich 57 (1912) 102. 

Luzon, Camarines Province, Paracale, Bur. Sci. 33688 Ramos 
& Edaño, November 30, 1918, in forests near small Streams at 
low altitudes. 

This species has previously been known only from Borneo. 
The Philippine material is an exact match for our series of 
Bornean specimens including Hose 162, cited in the original 
description. 

CLAOXYLON Jussieu 
CLAOXYLON ELLIPTICUM sp. nov. § Indica. 

Frutex vel arbor parva, ramulis inflorescentiisque adpresse 
hirsutis; foliis ellipticis, chartaceis, usque ad 14 ст longis, basi 
rotundatis ad subobtusis, apice abrupte acuminatis, nervis utrin- 
que 5, subtus valde prominulis, margine minute et distanter 
glanduloso-denticulatis; inflorescentiis ¢ axillaribus solitariis, 
petiolo subaequantibus; floribus circiter 7 mm diametro; sta- 
minibus circiter 30, glandulis elongatis, oblongis, supra per- 
spieue albido-ciliatis. 

A shrub or small tree, the branches and inflorescences rather 
prominently appressed-hirsute, the indumentum on the younger 
parts fulvous. Leaves chartaceous, elliptic to oblong-elliptic, 9 
to 14 cm long, 4.5 to 7.5 cm wide, base rounded to subobtuse, 
apex rather abruptly acuminate, the acumen broad, acute, 
margins distantly and minutely glandular-serrulate, greenish- 
olivaceous when dry, shining, both surfaces minutely papillate- 
scaberulous; lateral nerves 5 on each side of the midrib, curved- 
ascending, arched-anastomosing, very prominent, primary nerves 
and larger reticulations more or less pubescent; petioles 1.5 to 
3 em long, appressed-pubescent, eglandular. Staminate inflo- 
rescences axillary, solitary, equaling or shorter than the petioles, 
simple, flowers white, short-pedicelled, in bud fulvous-hirsute 
as are other parts of the inflorescences. Flowers about 
7 mm in diameter. Sepals 3, oblong-obovate, narrowed below, 
4 to 5 mm long. Stamens about 30; filaments 2.5, mm long, 
glabrous, the interstaminal glands narrowly oblong, 2 mm long, 
conspicuously ciliate at their apices, the cilia white, about 1 mm . 
long. 

PANAY, Antique Province, Culasi, Bur. Sci. 32303 McGregor, 
May 18, 1918, on forested slopes, altitude 800 meters. 
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This species belongs in the group with Claozylon longifolium 
Miq. and C. subviride Elm. and is distinetly more closely allied 
to the latter, from which it differs in its very minutely glandular- 
serrulate leaves, eglandular pétioles and much fewer stamens. 
In this connection I am of the opinion that all of the Philippine 
specimens referred by Pax to C. longifolium are referable to 
C. subviride on account of their short inflorescences and their 


biglandular petioles. 
BLUMEODENDRON (Muell-Arg.) Kurz 


This group was first characterized by Muell.-Arg. in 1866 as 
a subgenus of Mallotus, and raised by Kurz to generic rank in 
1873, although Bentham and Hooker f. retained it as a subgenus 
of Mallotus as originally placed by Mueller. The type is 
the Javan species originally described by Blume as Elaterio- 
spermum tokbrai Blume. J. J. Smith? has justly reinstated the 
group as of generic rank, in which he has been followed by 
Pax? The two known Malayan species are Blumeodendron tok- 
brat (Blume) Kurz (quoad syn. Blume) and B. kurzii (Hook. 
f) J. J. Sm.; the former known from Java and Borneo, the 
Jatter from Tenasserim, the Andaman Islands, Malay Peninsula, 
Sumatra, and Java. Blumeodendron kurzii J. J. Sm. is the 
form thought by Kurz to represent Elateriospermum tokbrai 
Blume, and which was later redescribed by Hooker f. as Mallotus 
kurzii. To this genus in 1912 I referred the Philippine species 
described two years earlier by Mr. Elmer as Sapium rotundi- 
folium. 

In a note prepared at Kew and supplied to me in 1911 by the 
late Dr. C. B. Robinson he indicates that both he and Mr. R. A. 
Rolfe were of the opinion that the Kew material from the Indo- 
Malayan region then available represented at least four distinct 
species. In the Philippines I find the genus to be represented 
by at least five distinct species, and possibly by seven, as a 
sterile specimen from Leyte is somewhat different from the 
forms enumerated below, while two fruiting specimens from 
Basilan, Bur, Sci. 16138 Reillo and For. Ви". 18906 Miranda 
can scarcely be referred to described species. The genus Blu- 
meodendron is then considerably larger than the current litera- 
ture would indicate. 


2 Meded. Dept. Landbouw 10 (1910) 460, 
з Engl. Pflanzenreich 63 (1914) 47. 
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Key to the Philippine species of Blumeodendron. 


a’, Fruits globose or subglobose, terete, not’ compressed or angled. 
0". Reticulations сопзрїспоиз............................................. 1. B. paucinerviun. 
b. Reticulations not conspicuous. 
€. Leaves mostly alternate. 
4. Staminate and pistillate inflorescences axillary, peduncled, the 


flowers subumbellately arranged.................... 2. B. philippinense. 
Фф. Flowers solitary ог fascicled, chiefly on leafless branches and 
on the trunks... sees. ev. 9. B. subeaudatum. 


œ. Leaves ail verticillate; flowers fascicled in the axils of fallen leaves, 


5. B. subrotundifolium. 


1, BLUMEODENDRON PAUCINERVIUM (Elm.) comb, nov. 
Elateriospermum  paucinervium Elm. Leafl Philip. Bot. 2 (1908) . 
484; Pax in Engl. Pflanzenreich 44 (1910) 102. 

LUZON, Tayabas Province, Mount Banahao, Elmer 7416, 
(type), May, 1906: Bataan Province, Mount Mariveles, For. 
Bur. 758 Borden, May, 1904. SIBUYAN, Elmer 12367, April, 
1910, in primary forests. : 

Of this species fruiting specimens only are known, yet I'am 
now convinced that it is referable to Blumeodendron, and among 
the known species of this genus that it is most closely allied to 
B. tokbrai (Blume) Kurz. I had previously * expressed the 
opinion that it might be referable to Cheilosa or Alcinaeanthus. 
It is distinguished from the other Philippine specles of Blu- 
meodendron by the prominently reticulate leaves, in this charac- © 
ter resembling В, tokbrai (BL) Kurz, of which I now have seven 
Specimens from Java available for comparison. 


2. BLUMEODENDRON PHILIPPINENSE Merr. & Rolfe вр. nov. 


Arbor glabra, usque ad 25 m alta; foliis alternis, vel supe- 
rioribus rariter verticillatis, coriaceis, in siccitate brunneis, ni- 
tidis, oblongis ad oblongo-ellipticis, 8 ad 20 cm longis, basi ple- 
rumque acutis, apice perspicue acuminatis, nervis utrinque 6 
vel 7, adscendentibus, perspicuis; inflorescentiis axillaribus, ¢ 
fasciculatis, 1 ad 1.5 cm longis, floribus subumbellatim dispositis, 
staminibus circiter 35, 9 plerumque solitariis, pedunculatis, flo- 
ribus 4 vel 5; capsulis subglobosis, 3 ad 4 cm diametro, 1- vel 
2-locellatis, seminibus 1 vel 2. . 

À glabrous tree, up to 25 m high, branchlets brownish. 


'*Philip. Journ. Sei, 7 (1912) Bot. 282. 
2 


171585. 


n 
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Leaves all alternate, or the uppermost ones occasionally op- 
posite or rarely in whorls of 3, coriaceous, usually brownish when 
dry, oblong to oblong-elliptic, 8 to 20 cm long, 4 to 10 cm wide, 
the base acute, sometimes rounded, the apex rather abruptly 
and conspicuously acuminate, the acumen 1 to 2 ст long; lateral 
nerves usually 6 or 7 on each side of the midrib, prominent, 
ascending, the reticulations slender, subparallel, not prominent; 
petioles 3 to 7 ст long. Staminate inflorescences, axillary, fas- 
cicled, 1 to 1.5 ém long, the flowers subumbellately arranged 
near the apices of the peduncles, the buds globose, glutinous, 
the pedicels up to 8 m long. Sepals 3, elliptic-ovate, obtuse, 
4.5mm long. Stamens about 35, the filaments up to 4 mm long. 
Pistillate inflorescences axillary, usually solitary, 1 to 1.5 cm 
long, the flowers usually 4’ or 5, subumbellate, the pedicels stout, 
2 {о 3m long. Calyx 1.5 to 2 mm long, 3- or 4-toothed. ` Ovary 
narrowly ovoid, 2-celled; style very short; stigmas 2, stout, re- 
curved. Fruit globose, usually 1- or 2-seeded, 3 to 4 cm in 
diameter, the pericarp brown, rather brittle, ultimately dehiscent, 
the sutures obscure. 

Luzon, Bataan Province, Mount Mariveles, For. Bur. 630, 
2377 Borden, For. Bur. 2401 Meyer, For. Bur. 7511, 7228 
Curran, For. Bur. 12962 Alvarez, For. Bur. 20054 Topacio 
(type), For. Bur. 24782 Sulit, Williams 699, Whitford 339: 
Laguna Province, San Antonio, Bur. Sci. 16549 Ramos, pistil- 
late flowers. In primary forests at low altitudes, ascending to 
700 meters, flowering in January, September, and October. 

Although much of the material representing this species was 
collected between the years 1903 and 1905 no description of it - 
has yet been published. Female flowers were not secured until 
1912 and from the staminate flowers and fruits it was impos- : 
sible for me to place it in its proper genus in Manila. In No- 
vember, 1911, Dr. C, B. Robinson and Mr. R. A. Rolfe made a 
critical examination of the Philippine material available in the 
Kew Herbarium, resulting in Mr. Rolfe's placing the species in 
the genus Blumeodendron. In a note supplied by Doctor Rob- 
inson at that time he intimated that both he and Mr. Rolfe 
were in agreement that four distinct species were represented 
by the Indian and Malayan material then available at Kew. 
The present species I believe to be most closely allied to Blumeo- 
dendron kurzii J. J. Sm., of the Andaman Islands, Tenasserim, 
Malay Peninsula, and Java. 
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3. BLUMEODENDRON SUBCAUDATUM sp. nov. 

Arbor glabra, usque ad 25 m alta; foliis omnibus alternis, 
coriaceis, ellipticis ad elliptico-ovatis, nitidis, in siccitate brun- 
neis vel brunneo-olivaceis, 8 ad 12 em longis, subeaudato-acumi- 
natis, nervis utrinque plerumque 4, tenuibus, reticulis obscuris. 
Floribus 4 solitariis vel fasciculatis, plerumque in ramis de- 
foliatis dispositis, staminibus circiter 35; capsulis solitariis, ` 
lateralibus, subglobosis, 3 ad 3.5 cm diametro, obscure 2-valvis, 
seminibus 1 vel 2. í 

A glabrous tree, at least 25 m high, the branches brown or 
reddish-brown, shining. Leaves all alternate, coriaceous, ellip- 
tic-ovate, usually brownish or brownish-olivaceous when dry, 
shining, 8 to 12 cm long, 3.5 to 7 em wide, the base usually 
rounded, the apex subcaudate-acuminate, the acumen slender, 
blunt, up to 2 cm long; lateral nerves usually 4 on each side of 
the midrib, rather slender, distinct, the reticulations not promi- 
nent, sometimes subobsolete; petioles 2.5 to 4 em long. Stami- 
nate flowers solitary or fascicled, chiefly on the branches below | 
the leaves, the buds globose, glutinous, their pedicels up to 8 
mm long. Sepals 3, elliptic-ovate, obtuse, 4.5 mm long. Sta- 
mens about 35. Pistillate flowers unknown. Capsules ellipsoid 
or subglobose, solitary, on the branches below the leaves, 3 to 
3.5 cm in diameter, ultimately 2-valved, the sutures obscure, 
1- or 2-seeded, the pericarp brown, smooth, shining; stigmas 2. 

Luzon, Sorsogon Province, For, Bur. 10598 Curran, June 16, 
1908. SAMAR, For. Bur. 21075 (type), 21069 Sherfesee, Cena- 
bre & Cortes (type), April, 1914, Bur. Sci. 17407 Ramos, April, 
1914, For. Bur. 24643 Phasis. PANAY, Capiz Province, For. 
Bur, 23928 Cortes & Knapp, May, 1915. In primary forests at: 
low altitudes, known in Samar as sabunotan, dancalan, and 
salgnan, and in Panay as lindog.: ` | 

This species is distinguished from Blumeodendron philip- 
pinense, described above, by its constantly smaller, fewer-nerved, 
somewhat caudate-acuminate leaves and by its solitary or fas- 
cicled flowers, the rachises of the inflorescences not being at all 
produced. The field note with one of the Samar specimens cited - 
above indicates that the flowers also grow along the trunk as 
well as on the branches. 


. 


4, BLUMEODENDRON VERTICILLATUM sp. nov. 
Arbor glabra, usque ad 12 m alta; foliis omnibus verticillatis, 
coriaceis, subolivaceis vel pallidis, ellipticis ad obovato-ellipticis, 


558 Philippine Journal of Science 1920 


usque ad 15 сш longis, basi acutis, apice abrupte acuminatis, 
nervis utrinque 5 vel 6, distinctis, reticulis subtus distinctis ; 
floribus à axillaribus, fasciculatis, pedicellatis, resinosis, stam- 
inibus circiter 35. Capsulis globosis, 3 ad 3.5 cm diametro, tarde 
2-valvis. 

A glabrous tree up to 12 m high, the branches and branchlets 
terete, slender, internodes 6 to 10 cm long. Leaves all verti- 
cillate, 3 or 4 at each node, coriaceous, subolivaceous or pale 
when dry, slightly shining, elliptic to obovate-elliptic, 10 to 15 
cm long, 5 to 8 ст wide, base acute, apex rather abruptly acu- 
minate, the acumen blunt, up to 1 cm long; lateral nerves 5 or 
6 on each side of the midrib, distinct, somewhat ascending, the 
retieulations rather lax, evident on the lower surface; petioles 
2.5 to 3 ст long. Staminate flowers axillary, fascicled, mostly 
from leafless branches and on the trunk, the axis of the inflo- 
rescences not produced. Pedicels 4 to 5 mm long. Sepals 3, 
broadly ovate, rounded or obtuse, about 4 mm long. Stamens 
about 35. Buds globose, glutinous. Pistillate flowers unknown. 
Capsules globose, 3 to 3.5 cm in diameter, ultimately 2-valved, 
but the sutures scarcely visible on nearly mature fruits, the 
pericarp smooth, brown; stigmas 2, short, recurved. 

Luzon, Bataan Province, Mount. Mariveles, For. Bur. 2603 
Meyer, February, 1905 (type), For. Bur. 1190 Borden, June, 
1904, For. Bur. 1515 Ahern’s collector, July, 1904, Whitford s. n. 
In primary forests, altitude about 600 meters. 

A species characterized by its constantly verticillate leaves 
and fascicled flowers, the latter being for the most part borne 
at leafless nodes and on the trunk and larger branches. 


5. BLUMEODENDRON SUBROTUNDIFOLIUM (Elm.) Merr. in Philip. 

Journ. Sei. 7 (1912) Bot. 384; Pax & Hoffm, in Engl. Pflanzenreich 

63 (1914) 49. А 
Sapium subrotundifolium Elm. Leaf. Philip. Bot. 3 (1910) 930. 


This species is as yet represented by only the type collec- 
tion, Elmer 12349 from Sibuyan, the specimen having very 
immature fruits. Pax and Hoffmann state regarding it: 
"species quoad genus incerta." To my mind there is not the 
slightest doubt that this species is properly placed as to the 
genus. It differs radically from the other, described forms in 
its fruits being either compressed or 3-angled and further in 
their being borne on tubercles on the larger branches and ap- 
parently also on the trunks. 
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MALLOTUS Loureiro 


MALLOTUS CONFUSUS sp. nov. $ Echinus. 
Mallotus barbatus Merr. in Philip. Journ. Sci. 7 (1912) Bot. 397, 
non Muell-Arg. . d 

Frutex dioicus, ad 7 m altus, ramulis junioribus densissime 
et molliter barbato-papillosis, papillae elongatae, stellato-tomen- 
tosae; foliis alternis, longe petiolatis, late ovatis, usque ad 
36 cm longis, basi rotundatis, alte peltatis, apice perspicue 
caudato-acuminatis, margine irregulariter dentatis vel subin- 
tegris, subtus densissime griseo- ad ferrugineo-tomentosis ; 
inflorescentiis 4 circiter 20 em longis, parce ramosis, floribus 
pedicellatis, 9  pedunculatis, spiciformibus, densis, cylindra- 
ceis, 1 ad 1.5 ст diametro, floribus sessilibus; infructescentiis 
densis, cylindraceis, circiter 10 em longis et 3.5 ad 4 cm dia- 
metro, capsulis echinis mollibus incurvis subulato-filiformibus 
stellato-tomentosis densissime obtectis. 

A dioecious shrub up to 7 m in height, prominently stellate- 
tomentose. Branches terete, rather stout, 5 to 10 mm in diam- 
eter, the leaf-bearing parts densely covered with pale-brown- 
ish, soft, stout, densely stellate-tomentose papillae about 5 mm 
in length, the younger petioles often with similar papillae. 
Leaves alternate, broadly ovate, long-petioled, chartaceous, 13 
to 36 em long, 10 to 25 cm wide, the base broadly rounded 
and peltate, the petiole inserted 1.5 to 5 cm from the margin, 
the apex prominently caudate-acuminate, the margins suben- 
tire to irregularly dentate, the teeth never large, usually mi- 
nute, the upper surface eventually glabrous, or the nerves 
somewhat stellate-tomentose, pale-olivaceous or brownish-oliva- 
ceous, the lower surface very densely stellate-tomentose with 
grayish to subferruginous, short hairs; petioles up to 18 cm 
in length, those of the smaller leaves very much shorter, some- 
times but 3 to 4 cm in length, uniformly and densely stellate- 
tomentose, the younger ones with projecting stellate-tomentose 
papillae. Staminate inflorescences about 20 cm long, densely 
stellate-tomentose, sparingly branched, the branches 3 cm long 
or less. Pedicels about 3 mm long. Sepals 4, oblong-elliptic, 
2.5 mm long. Stamens about 70, their filaments 2 mm long. 
Pistillate inflorescences solitary, simple, peduncled, the flower- 
bearing part dense, cylindric, spiciform, 4 to 5 cm long, 1 to 
15 cm in diameter, the peduncles densely stellate-tomentose 
and often papillose. Calyx-lobes lanceolate, acuminate, 8 mm 
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long. Ovary densely tomentose; styles stout, densely bearded, 
about 4 mm long. Infructescences dense, cylindric, about 10 
ст long and 3.5 to 4 em in diameter, the individual capsules, 
including the thick indumentum, about 1.5 cm long, densely 
covered with filiform, densely stellate-tomentose, weak, vari- 
ously incurved and intertwined, slender processes. 

Luzon, Tayabas Province, Mount Tulaog, Bur. Sci. 29153 
Ramos & Edaño (type), May, 1917; Atimonan, Whitford 711, 
August, 1904. SAMAR, Yabong, Phil. Pl. 1650 Merrill, March, 
1914, with fruits. MINDANAO, Davao District, DeVore & 
Hoover, May, 1903. 

The alliance of this species is manifestly with Mallotus bar- 
batus Muell-Arg. to which I previously referred Whitford 
711, a specimen with pistillate flowers. Pax & Hoffmann* 
have already indicated that Whitford’s specimen apparently 
represented a distinct species. Now that complete material is 
available, presenting staminate and pistillate flowers and 
fruits, it is clearly evident that this Philippine form is dis- 
tinct from Mallotus barbatus Muell.-Arg. 


MALLOTUS PAPUANUS (J. J. Sm.) Pax & K. Hoffm. in Engl. Pflanz- 
enreich 63 (1914) 202. 


Mallotus hookeriamus Muell-Arg. var. papuanus J. J. Sm. in Nova 
Guinea 8 (1912) 787, t. 137. 

MINDANAO, Surigao Province, Bur. Sci. 34549 Ramos & Pas- 
casio, April 30, 1919, in damp forests at low altitudes. 

A species previously known only from New Guinea but 
scarcely distinguishable from Mallotus hookerianus Muell.-Arg. 
from southern China. The specimen is with mature fruits 
and agrees very closely with a cotype before me, Gjellerup 316!, 
staminate specimen. 


MALLOTUS LONGISTYLUS sp. nov, $ Axenfeldia. 

Frutex vel arbor parva, glabra, vel partibus junioribus lev- 
iter pubescens; foliis alternis, oblongis, subcoriaceis, nitidis, 
penninerviis, eglandulosis, 25 ad 80 cm longis, basi rotundatis, 
apice tenuiter acuminatis, integris, nervis utrinque circiter 15; 
stipulis ovatis ad oblongo-ovatis, coriaceis, 7 ad 15 mm longis; 
racemis `9 solitariis, circiter 10 cm longis, plerumque 3-floris, 
sepalis anguste lanceolatis, circiter 6 mm longis, capsulis sub- 
globosis, leviter pubescens, haud glandulosis, spinis paucis 
tenuibus usque ad 2 mm longis, armatis, 


"Engl. Pflanzenreich 63 (1914) 165. 
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A nearly glabrous shrub or small tree, the branchlets terete, 
brownish, glabrous, about 2 mm in diameter, the very young 
parts slightly pubescent. Leaves alternate, oblong, subcoria- 
ceous, shining, eglandular, 25 to 30 em long, 6 to 8 cm wide, 
the base rounded, without glands, apex rather slenderly acu- 
minate, margins entire; lateral nerves about 15 on each side 
of the midrib, curved, prominent; petioles 2 to 3 em long, 
thickened at base and apex; stipules ovate to oblong-oyate, co- 
riaceous, somewhat acuminate, 7 to 15 mm long, 5 to 8 mm 
wide, attached by their broad bases. Pistillate racemes soli- 
tary, leaf-opposed, slightly pubescent, about 10 cm lóng, usually 
about 3-flowered, the pedicels 5 mm long or less. Sepals nar- 
rowly lanceolate, acuminate, about 6 mm long, somewhat 
appressed-pubescent. Capsules subglobose, sparingly pubescent, 
not glandular, armed with rather slender, spreading, scattered 
spines’ up to 2 mm in length, the individual cocci about 7 mm 
in diameter; styles densely papillate, up to 4 em in length. 

DiNAGAT, Bur. Sci. 35173 Ramos & Pascasio, May 11, 1919, 
in forests at low altitudes. 

This characteristic species apparently belongs in the sec- 
tion Azenfeldia and is perhaps most closely allied. to Mallotus 
calvus Pax & Hoffm. The elongated, entire, eglandular, alternate 
leaves, and the persistent, coriaceous stipules are characteristic. 


WETRIA Baillon 
WETRIA MACROPHYLLA (Blume) J. J. Sm. in Meded. Dept. Landbouw 
10 (1910) 471; Pax & Hoffm, in Engl. Pflanzenreich 63 (1914) 219. 
Trewia macrophylla Blume Bijdr. (1825) 612. 
Wetria trewioides Baill. Étud. Gén. Euphorb. (1858) 409. 
Pseudotrewia macrophylla Miq. Fl. Ind. Bat. 1° (1859) 414. 
, Alchornea blumeana, Muell-Arg. in Linnaea 34 (1865) 167, DC. 
Prodr. 15* (1866) 900. t 
Agrostistachys pubescens Merr, in Philip. Journ. Sci. 4 (1909) Bot. 
*^^274; Pax in Engl. Pflanzenreich 57 (1912) 99, 

Luzon, Bataan Province, For. Bur. 5940 Curran, January, 
1907, For. Bur, 28450 Sherfesee & Alambra, January, 1915. 
NEGROS, For. Bur, 23871 Cardona, April, 1915. BANCALAN, 
Weber, September, 1916. In bamboo thickets and in forests 
at low altitudes. A monotypic genus previously known from 
Borneo, Sumatra, and Java. 

This species is a very characteristic one and, although our 
available Philippine material is all in fruit, I have not the 
slightest hesitancy in referring it to the Malayan Wetria macro- 
phylia (Blume) J. J. Sm., it agreeing closely with our series of 
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but the other specimens cited, including one from near the type 
of Agrostistachys pubescens Merr. has rather pubescent leaves, 
but the other specimens cited, including one from near the type 
locality, have glabrous or nearly glabrous leaves. 


MACARANGA Thouars 


MACARANGA OVATIFOLIA sp. nov. 

Arbor parva, inflorescentiis ramulisque exceptis glabra, ra- 
mis circiter 1 cm diametro; foliis ovatis, chartaceis, integris, 
usque ad 25 em longis, acuminatis, basi late rotundatis et dis- 
tincte cordatis, subtus glandulosis, nervis utrinque 10 ad 12, 
perspicuis, petiolo usque ad 16 cm longo; infructescentiis late- 
ralibus, paniculatis, solitariis, e axillis defoliatis, 6 ad 9 cm lon- 
gis, pubescens; coccis solitariis, globosis, laevis, glabris, circiter 
4 mm diametro, 

A small tree, glabrous except the tips of the branchlets and 
the inflorescences, branches brown when dry, terete, the ulti- 
mate ones up to 1 cm in diameter, marked with large scattered 
petiolar scars, the leaf axils and the very tips of the branchlets 
ferruginous-pubescent. Leaves ovate, chartaceous, 20 to 25 cm 
long, 16 to 18 cm wide, entire, apex distinctly acuminate, base 
broadly rounded and distinctly cordate, the upper surface 
greenish-olivaceous, shining, the lower somewhat paler, with 
numerous pale-yellowish glands; lateral nerves 10 to 12 on each 
side of the midrib, prominent, the basal pair with about 10 
secondary nerves on the lower side, the reticulations subparallel, 
distinct; petioles reddish brown, slender, up to 16 cm long. 
Infructescences paniculate, solitary, in the axils of fallen leaves, 
spreading, 6 to 9 cm long, ferruginous-pubescent, the branches 
few, the primary ones 4 cm long or less. Pedicels about 1.5 
- em long, the bracteoles pubescent, oblong-obovate, somewhat 
toothed, up to 3 mm long. Fruit consisting of a single, globose, 
smooth, ultimately glabrous coccus, about 4 mm in diameter. 

MINDANAO, Surigao Province, Bur. Sci, 34583 Ramos & Pas- 
casio, June 15, 1919, along streams at low altitudes at the iron ` 
deposit on the northeast coast. 

This species belongs in the group with Macaranga noblei Elm. 
and M. piperi Merr, but is at once distinguishable from both by 
its leaves being glabrous on the lower surface. It is less closely 
allied to M. amplifolia Merr., from which it is easily distinguished 
by its cordate leaves, its shorter inflorescences, and its entirely 
glabrous leaves and petioles. 
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MEGISTOSTIGMA Hooker f. 
MEGISTOSTIGMA CORDATUM sp. nov. 


Herbacea, scandens, partibus junioribus inflorescentiisque 
exceptis glabra; foliis ovatis, chartaceis, profunde cordatis, 
acuminatis, longe petiolatis; inflorescentiis racemosis, axillari- 
bus, peduneulatis, usque ad 16 cm longis, floribus inferioribus 
9, superioribus 4, sepalis 9 lanceolatis, acuminatis, 6 mm 
longis. 

. A scandent, apparently herbaceous vine, nearly glabrous 
except the inflorescences and very young vegetative parts. 
Leaves ovate, chartaceous, 8 to 14 em long, 6 to 9 cm wide, 
entire, base prominently cordate, apex acuminate, shining when 
dry, the upper surface olivaceous, the lower paler; lateral 
nerves above the basal pair 3 or 4 on each side of the midrib, 
distinct; petioles 3 to 5 cm long. Inflorescences racemose, 
axillary, solitary, long-peduncled, up to 16 cm in length, the 
flower-bearing portion 3 to 5 em long, the lower flowers in 
each raceme pistillate, the upper ones staminate. Staminate 
flowers about 6 mm in diameter, their pedicels about 6 mm long, 
sparingly pubescent, the calyx-lobes 3, orbicular-ovate, obtuse 
to acute, 3 to 4 mm in diameter; bracteoles lanceolate, acumi- 
nate, somewhat pubescent, 4 to 5 mm long, usually hastate-lobed 
at the base. Pistillate flowers in the lower part of the same 
raceme as the staminate ones and fewer in number, yellowish- 
green. Sepals lanceolate, acuminate, about 6 mm long, pubes- 
cent on both surfaces, somewhat inflated at the base. Ovary 
subglobose, somewhat 3-lobed, pubescent, 3-celled; style pubes- 
cent, 2 to 3 mm long; stigma subglobose, obscurely 3-lobed, 
glabrous, fleshy, about 6 mm in diameter. N 

SAMAR, Mount Canislagan, Bur. Sci. 17591 Ramos, April 8, 
` 1914, in dry forests. 

The genus Megistostigma has previously been known from 
the Malay Peninsula where it is represented by a single species, 
M. malaccense Hook. f., the type of the genus. The present 
species differs radically from M. malaccense in its ovate, cordate, 
long-petioled leaves and in its very much larger flowers, the 
staminate and pistillate ones being borne in the same racemes, 
not in separate racemes as in Hooker's species. In essential 
floral characters, by which the genus is distinguished, both the 
Staminate and pistillate flowers conform: entirely to those of 
Megistostigma, { 
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PLUKENETIA Linnaeus 


PLUKENETIA CORNICULATA Smith in Nov. Act. Soc. Sci. Upsal 6 
(1799) 4. 

Luzon, Rizal Province, Barrio of Pulong, Bur. Sci. 24086 
Ramos, November 25, 1915, in dry places, old clearings. 

The genus is new to the Philippines. While the specimen 
cited above differs in some details from Smith's species, as 
described, I can detect no differences, in the absence of named 
material for purposes of comparison, that would warrant me 
in distinguishing the Philippine form as specifically or varietally 
distinct. According to Hooker the species extends from the 
Himalayan region to Java; it extends at least as far to the 
southeast as Amboina, as it was figured by Rumphius, Herb. 
Amb. 1 (1741) 194, t. 79, f. 2, as Sajor volubilis. 


TRAGIA Linnaeus 


TRAGIA LUZONIENSIS sp. nov. 
Scandens, ramulis plus minusve pubescentibus; foliis oblon- 
gis, chartaceis, usque ad 9 cm longis, acuminatis, basi leviter 
cordatis et minute peltatis, margine irregulariter undulatis, 
nervis utrinque 6 vel 7, patulis, distinctis, anastomosantibus; 
inflorescentiis 4 axillaribus, spicatis, tenuibus, 5 ad 7 cm longis, 
puberulis, solitariis vel fasciculatis; floribus 2 mm diametro, 
4-meris, sepalis oblongis, acuminatis, 1 mm longis; staminibus 
4, quam sepalis brevioribus; bracteolis anguste oblongis, 0.5 mm 
longis. ` 
A slender vine, the branches terete, 1 to 1.5 mm in diameter, 
brownish when dry, the younger ones more or less pubescent, 
«the older ones glabrous. Leaves chartaceous, subolivaceous 
when dry, shining, oblong, 6 to 9 cm long, 2.5 to 3 em wide, 
„somewhat narrowed to the rounded, slightly cordate, and mi- 
nutely peltate base, the apex acuminate, margins irregularly 
undulate, the upper surface glabrous, the lower surface with 
rather numerous short, stiff stinging hairs from bulbous bases 
1 mm long or less; petioles Б to 10 mm long, sparingly hirsute, 
` ultimately glabrous; lateral nerves 6 or 7 on each side of the 
midrib, distinct, spreading, anastomosing, the reticulations lax. 
Staminate inflorescences spicate, slender, axillary, solitary or 
fascicled, puberulent, 5 to 7 ст long, the bracteoles narrowly 
oblong, 0.5 mm long, usually curved and persisting after the 
flowers fall. Flowers sessile, 2 mm in diameter, 4-merous. 
Sepals oblong, acuminate, 1 mm long. Stamens 4, rarely 3, 
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shorter than the sepals; rudimentary ovary none. Pistillate 
flowers and fruits unknown. 

Luzon, Ilocos Norte Province, Burgos, Bur. Sci. 32854 Ramos, 
July 26, 1918, in dry forests at low altitudes, 

This species is entirely different from the other two known 
from the Philippines and probably belongs in the alliance with 
Tragia involucrata Linn. It is well characterized by its oblong, 
somewhat undulate leaves, which are rounded, slightly cordate, 
and minutely peltate at the base, and by its spicately arranged 
staminate flowers. In this genus the pistillate flowers are 
usually found at the base of the staminate inflorescences; but 
none of the specimens of Tragia luzoniensis shows any indication . 
whatever of pistillate flowers, so that apparently the present 
species is dioecious. The stinging hairs of the present species 
are very short and are apparently confined to the lower surface 
of the leaves. 


TRAGIA PHILIPPINENSIS sp. nov. 


Seandens, ramulis, foliis et fructibus pilis numerosis urenti- 
bus instructis; foliis oblongo-ovatis ad oblongo-lanceolatis; usque 
ad 10 cm longis, basi late truncato-subcordatis, leviter hastatis, 
sursum gradatim angustatis, tenuiter acute acuminatis; sepalis 
9 8, accrescentibus, subcoriaceis, ovatis, circiter 10 mm longis, 
obtusis ad leviter acuminatis, integris; coccis circiter 7 mm 
diametro, perspicue hispidis, pilis urentibus. 

A scandent, herbaceous or subherbaceous vine, the branchlets, 
leaves, and other parts prominently hispid with scattered, white, 
stiff, stinging hairs 2 to 3 mm in length. Leaves membrana- 
ceous, oblong-ovate to oblong-lanceolate, 7 to 10 ст long, 2.5 
to 4 em wide at the truncate-subcordate and slightly hastate 
base, gradually narrowed upward to the slenderly and sharply 
acuminate apex, often with 2 or 3 coarse teeth or shallow lobes 
on each side near the base, otherwise entire, both surfaces with 
scattered, stiff, stinging hairs, the upper surface brown or cas- 
taneous when dry, the lower greenish; lateral nerves 4 or 5 
on each side of the midrib, prominent, anastomosing; petioles 
about 3 cm long. Staminate flowers 3-merous, the buds trian- 
gular, the sepals reniform-ovate, about 3 mm long and 4 mm: 
wide. Disk much thickened; stamens 8, about 2 mm long. 
Pistillate sepals in fruit 3, subcoriaceous, spreading, entire, 
ovate, obtuse to somewhat acuminate, about 10 mm long and 7 
mm wide. Fruits depressed, about 12 mm in diameter, brown, 
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the cocei globose, about 7 mm in diameter, prominently hispid 
with white, stiff, spreading, stinging hairs. 

LUZON, Abra Province, Mount Posuey, Bur. Sci. 27013 Ramos, 
February 4, 1917, on damp forested slopes. 

The third species to be found in the Philippines, and one 
readily distinguished from Tragia irritans Merr. in its leaves 
` being truncate-cordate and somewhat hastate, the sinus very 
broad and shallow, and the basal lobes not rounded; its three, 
accrescent, pistillate sepals; and its numerous, very prominent, 
stinging hairs. It differs notably from the polymorphous Tragia 
involucrata Linn. in its three entire sepals. 


TRIGONOSTEMON Blume 


TRIGONOSTEMON MACGREGORII sp. nov. $ Pycnanthera. 

Frutex circiter 2 m altus, ramulis inflorescentiisque plus mi- 
nusve adpresse hirsutis; foliis membranaceis, oblongis, per- 
spicue acuminatis, integris, usque ad 14 cm longis, basi rotun- 
datis vel obtusis, 3-nerviis; paniculis axillaribus, pedunculis, 
folis subaequantibus; floribus ¢ circiter 9 mm diametro, se- 
palis apice perspicue glandulosis, antheris 3, ellipsoideis, inte- 
gris, 9 sepalis perspicue ciliato-hirsutis; ovario glabro, stylis 
3, brevibus, integris. 

A shrub about 2 m high, the branchlets and inflorescences 
more or less appressed-hirsute. Leaves membranaceous, oblong, 
prominently acuminate, entire, 10 to 14 cm long, 3 to 5 cm 
wide, base rounded to obtuse, distinctly 3-nerved; lateral nerves 
above the basal pair 5 or 6 on each side of the midrib, the 
midrib and nerves on both surfaces very sparingly appressed- 
hirsute. Panieles axillary, lax, peduncled, 9 to 16 cm long, 
the branches slender, irregularly arranged, the lower ones up 
to 7 em long. Pistillate and staminate flowers pale-yellow, in 

' the same inflorescences or sometimes in separate inflorescences 
on the same plant. Staminate flowers about 9 mm in diameter, 
their pedicels slender, 5 to 10 mm long. Sepals 5, elliptic to 
elliptic-ovate, 1.5 to 2 mm long, glabrous or with very few 
ciliate-hirsute hairs, glandular-punctate, the apex obtuse or 

_ notched and with a large conspicuous gland. Petals membrana- 
ceous, glabrous, obovate, about 4.5 mm long, 3 mm wide, the 
apex somewhat obliquely truncate-rounded. Disk 1 mm in 
diameter, entire. Androphore about 2 mm long, anthers 3, 
ellipsoid, entire, 0.4 mm long, the filaments 0.5 mm long. Pis- 
tillate flowers similar to the staminate ones, differing in their 
largér, prominently hirsute-ciliate sepals which are oblong and 
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about 3 mm long. Ovary ovoid, glabrous; styles 3, entire, 0.5 
mm long. Capsules subglobose, about 1 em long. Seeds about 
6 mm in diameter. 

PANAY, Antique Province, Culasi, Bur. Sci, 32424 McGregor 
(type), June 3, 1918, in forests, altitude about 300 meters. The 
same species is represented by Bur. Sci. 26228 McGregor from 
the vicinity of Paete, Laguna Province, Luzon, June, 1915. 

This species is not closely allied to any other known Philip- 
pine form and differs from the other species of ‘this section 
in its axillary inflorescences. It is easily recognized by its lax 
inflorescences and its distinctly 3-nerved leaves, the basal nerves 
usually extending to near the middle of the leaf. 


TRIGONOSTEMON LAXIFLORUS sp. nov. 

Frutex, partibus junioribus et subtus foliis plus minusve pu- 
bescentibus; foliis, oblongis ad oblongo-lanceolatis, circiter 25 
cm longis, perspicue acuminatis, basi acutis, nervis utrinque 
circiter 18; inflorescentiis 9 tenuibus, laxis, axillaribus, usque 
ad 30 ст longis; floribus paucis, longissime pedicellatis; brac- 
teis foliaceis, lanceolatis, 1 ad 1.5 cm longis; sepalis oblongis 
ad oblongo-ovatis, acuminatis, ut videtur accrescentibus, 7 ad 
11 mm longis; ovario ovoideo, pubescente; stylis 3, brevibus, 
partitis. à 

A shrub, more or less pubescent. Branches terete, glabrous, 
about 4 mm in diameter, the younger parts somewhat pubescent. 
Leaves oblong to oblong-lanceolate, about 25 em long and 7 cm 
wide, narrowed. below to the acute base and above to the 
conspieuously acuminate apex, the margins obscurely and dis- 
tantly undulate-crenate, the upper surface glabrous, dark-oliva- 
ceous when dry, the lower surface paler, rather softly pubescent 
on the midrib, nerves, and reticulations, and with similar but 
more scattered hairs on the epidermis; lateral nerves about 18 


‚оп each side of the midrib,'prominent; petioles 3 to 4.5 em long, 
' pubescent when young, soon becoming glabrous. Pistillate in-- 


florescences slender, lax, rather few-flowered, long-peduncled, 
pubescent, up to 30 cm long, the branches few, rather short, each 
bearing from 1 to 3 very long-peduncled flowers, the branches 
subtended by lanceolate, 1 to 1.5 cm long, leaflike bracts. Ped- 
icels 2 to 5 ст long, thickened upward, usually with a small 
linear-oblong bracteole. Sepals 5, oblong to oblong-ovate, acu- 
minate, sparingly pubescent, apparently somewhat accrescent 
and persistent, 7 to 11 mm long, 2.5 to 5 mm wide. Disk 
glabrous, with 5, rounded, orbicular-ovate lobes. Ovary ovoid, 
rather densely cinereous-pubescent; styles 3, about 1.5 mm long, 
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cleft nearly to the'base. Capsules apparently globose, about 1 
ет in diameter. А 

PANAY, Capiz Province, Jamindan, Bur. Sci, 31097 Ramos & 
Edaíio, May 16, 1918, in damp forests. 

This species is well characterized by its very slender, few- 
flowered, elongated, bracteate inflorescences and by its appa- 
rently accrescent, persistent, rather large sepals. It is closely 
allied to Trigonostemon acuminatus Merr., from which it is 
easily distinguished by its smaller bracts, and by its leaves 

: being softly pubescent beneath. | г 


TRIGONOSTEMON LUZONIENSE sp. nov. 
Frutex erectus, perspicue hirsutus vel villosus, ramulis cir- 
citer 5 mm diametro, cicatricibus magnis instructis; foliis sub- 
coriaceis, oblongo-obovatis ad oblanceolatis, 15 ad 23 cm longis, 
acutis vel obtusis, deorsum angustatis, integris, nervis utrinque 
circiter 10, perspicuis; infructescentiis longe pedunculatis, hir- 
sutis, axillaribus, racemosis vel depauperato-paniculatis, foliis 
subaequantibus; capsulis circiter 1 cm diametro, dense hirsutis. 
_A shrub about 1 m high, the branchlets, petioles, inflorescen- 
ces, and leaves on the lower surface more or less hirsute or 
villous. Ultimate branches about 5 mm in diameter, more or 
less pubescent, and with large petiolar scars. Leaves charta- 
ceous or subcoriaceous, narrowly oblong-obovate to oblanceolate, 
15 to 23 em long, 6 to 8 em wide, rather pale when dry, the 
apex acute to obtuse, narrowed below to the acute or very 
abruptly obtuse base, the margins entire, the upper surface 
glabrous, the lower conspicuously pubescent on the midrib, 
nerves, and reticulations; lateral nerves about 10 on each side 
of the midrib, curved-ascending, distinct, the reticulations lax; 
petioles 1.5 to 2 cm long, densely hirsute. Infructescences 
axillary, equaling or somewhat longer than the leaves, very 
long-peduncled, hirsute, racemose ‘or depauperate-paniculate, 
flower-bearing in the upper 10 cm, the branchlets or pedicels 
subtended by bracts or very greatly reduced leaves which may 
reach a length of 1.5 cm, the fruiting pedicels up to 8 em long, 
thickened upward. Capsules depressed-globose, densely hir- 
sute, about 1 cm in diameter, composed of 3 dehiscent cocci. 

. Luzon, Camarines Province, Paracale, Bur. Sci. 33539 Ramos 
€ Edano, November 28, 1918, in forests along small streams at 
low altitudes. - 

This species differs from Trigonostemon hirsutus С. В. Rob. 
in its smaller, fewer-nerved leaves, and from T. merrillii Elm. 
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in its leaves being entirely glabrous on the upper surface; it 
seems to be more closely allied to the latter. 


TRIGONOSTEMON ANOMALUS sp. nov. . 


Frutex cireiter 8 m altus, inflorescentiis parcissime hirsutis 
exceptis glaber; foliis submembranaceis, oblongo-ovatis, usque 


ad 18 em longis, longe acuminatis, integris, nervis utrinque cir- . 


citer 7; inflorescentiis axillaribus, paucifloris, 1 ad 2 em longis, 
racemosis vel corymbosis; floribus 4 magis numerosis, sepalis 5, 
ellipticis, circiter 3 mm longis, integris, petalis bifidis, quam 
sepalis brevioribus latioribusque, glabris; floribus 9 paucis, 
longe pedicellatis, sepalis 5 mm longis, petalis nullis, 

A shrub about 8 m high, entirely glabrous except for the very 
slightly hirsute inflorescence. Branches slender, terete, reddish 
brown. Leaves alternate, oblong-ovate, membranaceous, 7 to 
18 em long, 3.5 to 6.5 em wide, pale or somewhat olivaceous 
when dry, somewhat shining, entire, base acute, apex long and 
slenderly acuminate; lateral nerves about 7 on each side of 
the midrib, slender, distant, curved, the reticulations lax, subob- 
solete; petioles 2 to 7 mm long. Inflorescence axillary, 1 to 2 
cm long, few-flowered, racemose or cymose. Female flowers 
apparently 1, few, or perhaps noné in some inflorescences, their 
pedicels about 1.5 em long, thickened upward. Sepals 5, im- 
bricate, glabrous, oblong-elliptic, obtuse, 5 mm long, 3 mm wide. 
Petals none (or fallen). Ovary ovoid, glabrous, about 2 mm 
in diameter, 8-celled, cells 1-ovuled; styles 3, about 1 mm long, 
recurved. Male flowers more numerous than the females, their 
pedicels 5 to 6 mm long, the buds globose. Sepals of nearly 
mature buds 5, eglandular, imbricate, elliptic, rounded, concave, 
about 3 mm long, 2.2 mm wide, glabrous or externally with very 
few, scattered hairs. Petals 5, imbricate, 2 to 2.5 mm long, 
3 to 3.5 mm wide, cleft to about the middle by a broad sinus, 
the lobes rounded. Stamens 3; anthers sessile, entire, 2-celled, 
about 1 mm long, longitudinally dehiscent. 

: MINDANAO, Zamboanga District, Naganaga, For. Bur. 22018 
Villamil, June 2, 1914, on ridges, altitude about 75 meters, the 
flowers red. 

The species is placed in Trigonostemon although it is anomal- 
ous in that its pistillate flowers apparently have no petals; as I 
had for examination but a single pistillate flower, however, it 
is possible that the petals had already fallen. Otherwise the 
species is distinguished by its short, racemose or corymbose in- 
florescences. It may belong in the section Tylosepalum. 
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CODIAEUM Jussieu 


CODIAEUM TRICHOCALYX sp. nov. 

Frutex erectus, dioicus, partibus junioribus inflorescentiisque 
exceptis glaber; foliis plus minusve confertis, chartaceis, oliva- 
ceis, oblongo-obovatis ad late oblanceolatis, usque ad 20 cm 
longis, obtusis vel breviter latissime obtuse acuminatis, basi 
euneatis, integris, nervis utrinque circiter 15, patulis; petiolo 
1.5 ad 2.5 em longo; racemis ¢ elongatis, adpresse pubescenti- 
bus; floribus fasciculatis, pedicellis sepalisque dense longe cilia- 
to-hirsutis; petalis minutis, glabris, oblongo-spatulatis, 1.5 mm 
longis; staminibus circiter 100. 

An erect, apparently unbranched, dioecious shrub, glabrous 
except the younger parts and the inflorescences. Branches te- 
rete, smooth, the ultimate ones 3 to 4 mm in diameter. Leaves 
crowded at the apices of the branches, chartaceous, oblong-obo- 
vate to broadly oblanceolate, 13 to 20 cm long, 4.5 to 7 ст 
wide, apex obtuse to broadly and obtusely acuminate, gradually 
narrowed in the lower two-thirds to the cuneate base; lateral 
nerves about 15 on each side of the midrib, slender, spreading, 
very obscurely anastomosing; petioles 1.5 to 2.5 cm long. Stam- 
inate inflorescences elongated, 20 to 40 cm in length, appressed- 
pubescent with short hairs. Flowers white, in distant fascicles, 
up to 5 at a node, but 1 or 2 opening at one time, their ped- 
icels and the sepals densely covered with long, rather stiff, 
spreading, white or pale hairs, the pedicels up to 1 cm in length. 
Sepals obovate, rounded, about 4 mm long. Petals minute, 
oblong-spatulate, 1.5 mm long, glabrous, entire. Disk-glands 
about 10, thick, angled, about 0.8 mm long, truncate. Stamens 
100 or more, the filaments glabrous, 3 to 4 mm long. 

Luzon, Zambales Province, Mount Aglao, Bur. Sci. 26797 
Edafio, December 5, 1916, in forests at low altitudes. 

A species manifestly allied to Codiaeum luzonicum Merr., and 
C. euneifoliwn Pax & K. Hoffm., from both of which it is at 
once distinguished by the dense indumentum on the pedicels and 
calyces, which consists of long, stiff, spreading, white or pale 
hairs that are 0.8 to 1 mm in length. 


CODIAEUM MEGALANTHUM sp. nov. 

Frutex 1 m altus, haud ramosus, floribus 9 exceptis glaber; 
foliis longe petiolatis, chartaceis, oblongo-oblanceolatis, 12 ad 27 
em longis, apice rotundatis vel latissime et brevissime acumina- 
tis; inflorescentiis à racemosis, usque ad 35 em longis, floribus 
12 ad 15 cm diametro, tenuiter longe pedicellatis, plerumque 
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solitariis, sepalis glabris, staminibus circiter 100, glandulis cir- 
citer 15, quadratis, denticulatis; floribus 9 pubescentibus, stylis 
3, recurvatis, integris. 

An erect, normally unbranched shrub, about 1 m high, entirely 
glabrous except the pistillate flowers. Leaves chartaceous, 
oblong-oblanceolate, 12 to 27 cm long, 3 to 7 em wide, entire, 
olivaceous when dry, the apex rounded, or sometimes very broadly 
and shortly acuminate, gradually narrowed below to the cuneate 
or acute base; lateral nerves spreading, slender, distinct, up to 
20 on each side of the midrib, anastomosing, the reticulations 
very lax, indistinct; petioles 3.5 to 7 cm long. Pistillate and 
staminate inflorescences either on the same plant or on separate 

' plants, elongated, 17 to 35 cm long, rachis glabrous. Staminate 
flowers up to 1.5 cm in diameter, white, their pedicels slender, 
2 to 2.5 ст long, solitary or somewhat fascicled. Sepals gla- 
brous, orbicular, about 6 mm in diameter. Stamens 100 or 
more, their filaments about 6 mm long. Disk glands about 15, 
Stout, 4-angled, about 1.2 mm long, the more or less quadrate 
apex minutely toothed. Petals none. Pistillate flowers race- 
mose, solitary, their pedicels 1.2 mm long or less. Sepals some- 
what pubescent, broadly ovate, acuminate, 1.5 mm long. Ovary 
ovoid, cinereous-pubescent; styles 3, entire, recurved, 6 mm 
long. 

Luzon, Посоз Norte Province, Burgos, Bur. Sci. 27353 Ramos 
(type), March 12, 1917, in forests at low altitudes; between 
Bangui and Claveria, Bur. Sci. 33014 Ramos, August 1, 1918: 
Cagayan Province, near Mount Narig, For. Bur. 19640 Curran, 
January 25, 1912, 

The type was originally identified as Codiaeum cuneifolium 
Pax & K. Hoffmann, the latter species being identical with C. 
luzonicum Merr. It is distinguished from С. luzonicum and 
from C. palawanense Elm. by its larger staminate flowers; in 
being entirely glabrous except for its pistillate flowers; and 
more especially in its undivided style arms. In both Codiaeum 
luzonicum (including C. cuneifolium) and C. palawanense the 
styles are divided to the base, forming six equal arms. In the 
present species as in others of this group the staminate flowers 
are apetalous. 


CODIAEUM CILIATUM sp. nov. 

Frutex monoicus, 1 ad 2 m altus, perspicue ciliato-hirsutus; fo- 

lis oblongo-ovatis ad late oblongo-oblanceolatis, membranaceis 

ad chartaceis, utrinque plus minusve longe albido-ciliatis, usque 

ad 35 cm longis, acutis ad acuminatis, basi cuneatis, nervis 
171585 ——3 
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utrinque 10 ad 20; inflorescentiis 30 ad 60 cm longis, multifloris; 
floribus 4 extus glabris vel subglabris, 5-meris, plerumque 
fasciculatis, staminibus circiter 45; floribus 9 pubescentibus, 
ovario pubescente atque ciliato-hirsuto; stylis 3, bipartitis. 

An erect, unbranched, monoecious shrub, 1 to 2 m high, 
ciliate-hirsute with scattered, spreading, stiff, white hairs, espe- 
cially on the inflorescences and lower surface of the leaves. 
Leaves oblong-obovate to broadly oblong-oblanceolate, membra- 
naceous to chartaceous, 25 to 35 em long, 9 to 15 cm wide, 
olivaceous when dry, the lower surface somewhat paler than 
' the upper, the apex acute to somewhat acuminate, narrowed 
in the lower two-thirds to the usually cuneate base; lateral 
‘nerves 10 to 20 on each side of the midrib, prominent, spreading, 
anastomosing, the reticulations lax; petioles 4 to 8 cem long. Pis- 
tillate and staminate inflorescences on the same plant, racemose, 
stout, 30 to 60 cm long, the rachis cinereous-pubescent with 
short, appressed hairs and ciliate-hirsute with long, stiff, spread- 
ing ones. Staminate flowers usually numerous, fascicled, from 
2 or 3 to as many as 100 in a fascicle, their pedicels up to 1 
em in length. Sepals orbicular to reniform, glabrous, the inner 
three about 4 mm in diameter, the outer two usually smaller. 
Petals not seen, if present then very minute. Stamens about 45. 
Pistillate flowers solitary, racemosely arranged, their pedicels 1 
to 3 mm long, calyx pubescent and ciliate-hirsute; styles 3, each 
cleft nearly to the base into two 6-mm long arms. -Capsules 
about 1 ст in diameter, brownish, shining, with few, scattered, 
short hairs, their pedicels 5 to 10 mm long. 

PANAY, Capiz Province, Jamindan, Bur, Sci; 31233 (type), 
81280, 31231, 31232 Ramos & Edaio, April 6, 1918, in forests 
along small streams, with the Visayan names calangcang and 
panagang. 

This species belongs in the same group as Codiaeum luzonicum 
Merr., from which I do not consider C. cuneifolium Pax & Hoffm. 
to be specifically distinct. Codiaeum ciliatum is closely allied to 
C. hirsutum Merr., from which it is distinguished by its much 
broader leaves, its shorter inflorescences, and the glabrous or 
nearly glabrous sepals of the staminate flowers. 

Pax and Hoffmann separated Codiaeum cuneifolium from C. 
luzonicum on the basis that the former has monoecious flowers 
and pubescent capsules, and that the latter is dioecious with 
glabrous capsules. As a matter of fact the capsules are ap- 
pressed-pubescent in both Species; the plants are more often 
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monoecious but are frequently dioecious. There are no floral 
or vegetative characters by which they may be distinguished. 
In this connection it is well to call attention to the fact that the 
drawing of the pistillate flower given by Pax and Hoffmann * is 
erroneous in that the styles are shown as very short, obovate, 
and 3-toothed. In this species, as in С, luzonicum and all of 
the other indigenous ones of the genus found in the Philippines, 
the three styles are elongated and cleft nearly to the bàse into 
two long arms. In this character all of our indigenous species 
of the genus differ from typical Codiaeum, and a more natural 
arrangement would be their segregation as a subgenus or per- 
haps even their separation generically from Codiaeum. 


CODIAEUM MACGREGORII sp. nov. 

Frutex.vel arbor parva, ramulis inflorescentiisque exceptis 
glabra; foliis lineari-oblongis, usque ad 30 ст longis, 3 ad 3.5 
cm latis; inflorescentiis 9 usque ad 45 cm longis, cinereo-pubes- 
centibus; floribus 5-meris, sépalis dense pubescentibus; ovario 
dense hirsuto; stylis 3, bifidis, elongatis; capsulis dense hirsutis, 
obovoideis. 

A shrub or small tree, the young branchlets and inflorescences 
densely cinereous-pubescent with short Subappressed hairs. 
Leaves glabrous, chartaceous, linear-oblong, 30 to 40 em long, 
3 to 3.5 em wide, their margins parallel, the base rather abruptly’ 
acute or cuneate, the apex acuminate; lateral nerves 20 to 30 
on each side of the midrib, spreading, anastomosing, distinct; 
petioles 5 to 8 cm long. Pistillate inflorescences up to 45 em 
in. length, solitary, subtended by an oblong, sessile leaf about 
10 em long and 3 em wide. Flowers rather numerous, race- 
mosely arranged, their pedicels 2 to 5 mm long. Sepals densely 
pubescent, oblong-ovate, acute, about 2 mm long. Ovary very 
densely hirsute; styles 3, glabrous, each cleft nearly to the 
base into two 5-mm long arms. Young capsules obovate, about 
7 mm long, rather densely hirsute with pale, stiff, spreading 
hairs. 

PANAY, Antique Province, Culasi, Bur. Sci, 32419 McGregor, 
May 24, 1918, on forested slopes, altitude about 900 meters. 

This species is well characterized by its elongated, narrow, 
glabrous leaves and its rather densely pubescent inflorescences 
nnd hirsute capsules; the indumentum is entirely different from 
that of C. ciliatum. : 


“Engl. Pflanzenreich 47 (1911) 29, f. 7 D. 
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OMPHALEA GRANDIFOLIA sp. nov. 

Frutex erectus, haud ramosus, circiter 8 m altus, inflores- 
centiis parce pubescentibus exceptis glaber; foliis. coriaceis, 
longissime petiolatis, oblongis, 50 ad 60 em longis, apice breviter 
acuminatis; nervis utrinque 14 ad 18, perspicuis; inflorescentiis 
lateralibus, diffusis, multiramosis, usque ad 80 cm longis, ramis 
irregulariter dispositis, elongatis; floribus 9 fasciculatis, pedi- 
cellatis, circiter 2 mm longis; fructibus junioribus subglobosis, 
circiter 3 cm diametro, 

An erect unbranched shrub, about 3 m high, the trunk 4 to 
8 cm in diameter, glabrous except the somewhat puberulent 
inflorescences. Leaves coriaceous, shining, oblong, 50 to 60 cm 
long, 15 to 20 ст wide, the apex shortly acuminate, base acute 
or obtuse and with two conspicuous glands on the upper surface 
at the junction with the petiole; lateral nerves 14 to 18 on each 
side of the midrib, prominent as are the reticulations; petioles 
14 to 28 cm long. Inflorescences lateral, much branched, diffuse, 
rather rigid, up to 80 cm in length. The primary branches 
irregularly arranged. Pistillate flowers numerous, fascicled, 
each fascicle usually subtended by a conspicuous gland. Pedi- 
cels about 8mm long. Sepals 5, obtuse, oblong-elliptic to elliptic- 
ovate, about 2 mm long, membranaceous, slenderly nerved, their 
margins slightly ciliate. Ovary ovoid, glabrous, 3-celled. īm- 
mature fruit subglobose, about 3 em in diameter, 3-celled, each 
cell with a single large seed. 

PANAY, Capiz Province, Mount Macosolon and Jamindan, Bur. 
Sci. 30813 (type), 30825 Ramos & Edaiio, April 28, and May 
25, 1918, in damp forests along small streams. 

This species is strongly characterized by its very large, long- 
petioled leaves. as well as by its habit, it being described by the 
collectors as strictly erect and unbranched; the pistillate in- 
florescences are unusually large. 


OMPHALEA SARGENTI! sp. nov. 

Frutex scandens, glaber; foliis oblongis, subcoriaceis, in sic- 
citate pallidis, nitidis, utrinque concoloribus, circiter 20 cm 
longis, basi rotundatis ad obtusis, utrinque glandulis solitariis 
perspicuis instructis, apice obtusis ad brevissime acuminatis vel 
acutis, nervis utrinque circiter 8, perspicuis; fructibus globosis, 
circiter 5 cm diametro, 

A scandent glabrous shrub reaching a length of 20 cm and 
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a diameter of 4 cm, the branches terete, longitudinally striate 
when dry, pale; leaves subcoriaceous, pale and shining when dry, 
oblong, about 20 cm long, 8 to 9 cm wide, base rounded to 
obtuse, with a prominent gland on each side at the juncture of 
the lamina with the petiole, the apex obtuse or very shortly 
acute or acuminate; lateral nerves about 8 on each side of the 
midrib, prominent on the lower surface, distant, anastomosing, 
the reticulations lax; petioles stout, about 3.5 ст long; infruc- 
tescences up to 40 cm in length, the branches few, short, spread- 
ing. Fruits globose, about 5 cm in diameter, smooth, glabrous, 
dark-brown when dry, shining, the seeds about 3 cm long and 
wide. 

BANCALAN, between Palawan and Balabac, С. М. Weber, Sep- 
tember 2, 1916, in forests, altitude about 8 meters. 

A species well characterized by its few-nerved leaves and 
large fruits, by which it is readily distinguished from Omphalea . 
philippinensis Merr. and O. malayana Merr.; the fourth species 
for the Philippine-Malayan region. It is dedicated to Dr. C. S. 
Sargent, director of the Arnold Arboretum, under whose aus- 
pices Weber’s collection was made. 


EXCOECARIA Linnaeus 


EXCOECARIA PACHYPHYLLA sp. nov. $ Commia. 

Frutex circiter 2 m altus, glaber, ramis ramulisque teretibus; 
foliis oppositis, coriaceis, oblongis ad oblongo-ovatis, integris, 
usque ad 10 cm longis, apice breviter et late obtuse acuminatis, 
basi acutis, nervis utrinque circiter 9, patulis, vix perspicuis; 
racemis 4 terminalibus, circiter 2 em longis, bracteolis unifloris, 
floribus distincte pedicellatis, sepalis ovatis, margine glanduloso- 
denticulatis. 

A glabrous shrub about 2 m high, the branches and branchlets 
terete, usually reddish-brown. Leaves opposite, thickly coria- 
ceous, oblong to oblong-obovate, 7 to 10 em long, 2.5 to 3.5 em 
wide, smooth, shining, the upper surface pale-olivaceous, the 
lower paler when dry, entire, base acute, apex with a short, . 
very broad, blunt acumen; latera] nerves about 9 on each side 
of the midrib, not prominent, spreading, rather obscurely anas- 
tomosing, usually more distinct on the upper than on the lower 
surface; petioles 1 to 1.5 cm long. Staminate racemes terminal, 
simple, solitary, about 2 em long, the bracteoles ovate, rounded, 
about 1 mm long, the margins obscurely glandular-denticulate, 
1-flowered, the glands prominent, about 1 mm in diameter. 
Pedicels stout, about 1 mm long. Sepals suborbicular, about 0.8 
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mm in diameter, margins obscurely glandular-denticulate. Fila- 
ments nearly 1 mm long. Pistillate flowers and fruits not seen. 

Luzon, Tayabas Province, Mount Cadig, Bur. Sci. 25404 Yates, 
December 12, 1916, in the mossy forest, altitude at least 800 
meters. 

A characteristie species, readily distinguished by its thick, 
entire, opposite leaves, and its short, simple, terminal or subter- 
minal racemose, not spicate, staminate inflorescences. Under 
Pax and Hoffmann’s arrangement of the species of E'xcoecaria, 
it comes nearest to Excoecaria crenulata Wight and E. banta- 


mensis Muell.-Arg. 


EXCOECARIA MIRANDAE sp. nov. § Commia. 

Frutex monoicus, circiter 2 m altus, glaber; foliis oppositis, 
chartaceis, oblongis, usque ad 18 cm longis, olivaceis, integris, 
acuminatis, basi acutis ad subobtusis, nervis utrinque circiter 9, 
curvatis, anastomosantibus, reticulis subobsoletis; inflorescentiis 
junioribus terminalibus, circiter 4 cm longis, basi floribus 9 
solitariis instructis; bracteolis unifloris; floribus 4 sepalis lan- 
ceolatis, 1.5 mm longis, acuminatis, 9 ovatis, 2.2 mm longis, 
longe et tenuiter acuminatis. 

A monoeciaus glabrous shrub about 2 m high, the branches 
and branchlets slender, terete, reddish-brown. Leaves opposite, 
chartaceous, olivaceous when dry, the lower surface paler than 
the upper, 10 to 13 cm long, 3.5 to 4 cm wide, entire, base acute, 
apex distinctly acuminate, the acumen rather blunt; lateral 
nerves about 9 on each side of the midrib, curved, rather distinct, 
anastomosing, the reticulations obsolete or subobsolete; petioles 
5 to 8 mm long. Inflorescences terminal, when young about 
4 em long, with a single pistillate flower at the base, the brac- 
teoles 1-flowered. Pistillate flowers: Sepals ovate, 2.2 mm long, 
long and slenderly acuminate, the shoulders minutely denticu- 
late. Ovary ovoid, glabrous, the style-arms rather stout, about 
2mm long. Staminate flowers: Sepals lanceolate, long-acumi- 
nate, about 1.3 mm long, the bracts ovate, acuminate. Fruits 
apparently about 1.5 cm in diameter, the pericarp crustaceous. 

BASILAN, Bocboc Barrio, near Matangal Point, For. Bur. 20062 
Miranda, October 4, 1912, altitude about 25 meters. 

The alliance of this species is manifestly with Exzcoecaria 
bicolor Hassk., from which it is distinguished by being monoe- 
cious, although Hasskarl states that E. bicolor is sometimes 
monoecious; by its longer inflorescences; and by its prominently 
long-acuminate pistillate sepals. 


\ 
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EXCOECARIA MACROPHYLLA (Hassk.) J. J, Sm. in Meded. Dept. 
Landbouw 10 (1910) 611. К 

LUZON, Nueva Ecija Province, Muñoz, For. Bur. 6029 Zschokke, 
November, 1906; Pangasinan Province, Umingan, For. Bur. 
26299 Ablaza, September, 1916, in both localities known as 
Sausao or SAUSAU. 

This species has previously been reported only from Java and 
from Borneo, but I can detect no characters by which the Luzon 
form can be distinguished from the Javan one, of which three: 
specimens collected by Koorders are before me. The Philippine 
form has intensely irritating milky juice, Ablaza merely stating 
that it burns the skin, while Zschokke states: “The sap is milky 
and the natives dread it very much. It makes painful burns, 
destroying the skin as an acid does.” 


SAPIUM Jacquin 


SAPIUM LUZONICUM (Vidal) comb. nov. . 

Myrica luzonica Vidal Sinopsis Atlas (1883) 40, t. 90, f. B; Rolfe 
in Journ. Linn. Soc. Bot. 21 (1884) 316. 

Sapium merrillianum Pax & Hoffm. in Engl. Pflanzenreich 52 (1912) 
213. 

Sapium lateriflorum Merr. in “Philip. Journ. Sci. 1 (1906) Suppl. 

, 88; Elm. Leafl. Philip. Bot. 4 (1911) 1303, non Hemsl. (1901). 

Urandra elliptica Merr. in Philip. Journ. Sci. 5 (1910) Bot. 195. 

The type of Myrica luzonicum Vidal was from Montalban, 
Rizal Province, Luzon, a specimen with staminate flowers; and, 
while the original description is short, both it and its accompa- 
nying figure definitely place the species as identical with the 
one I later described as Sapium lateriftorum, this being later re- 
named by Pax and Hoffmann Sapium merrillianum. The 
type of Sapium lateriflorum Merr. was from Bataan Province, 
Luzon. The form later deseribed by re as Urandra elliptica, 
the type being a fruiting specimen, was also from Bataan Prov- 
ince; it is clearly synonymous with Sapium luzonicum, repre- 
senting a plant with relatively broader leaves than the common 
form. The species is now represented by the following speci- 
mens: 

Luzon, Hocos Sur Province, Tambor, For. Bur, 13027 Paraiso; 
Danglao, For. Bur. 23109 Cruz: Bulacan Province, Angat, Merrill 
Phil. Pl. 1407: Bataan Province, Mount Mariveles, Lamao, Wil- 
liams 643, For. Bur. 338 Barnes, For. Bur, 2565 Borden (type 
of Sapium lateriflorum Merr. and of S. merrillianum Pax), For. 
Bur. 17601, 19153 Curran; Duale, For. Bur. 20003 Topacio (type 
of Urandra elliptica Merr.): Rizal Province, San Isidro, For. 
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Bur. 1991 Ahern’s collector, Merrill Phil. Pl. 2013: Laguna 
Province, Mount Maquiling, Los Bafios, For. Bur. 11676, 19808 
Whitford, For. Bur, 11919 Tamesis, For. Bur, 22955 Calycosa, 
For. Bur. 18282 Curran, MINDORO, For. Bur. 9913 Merritt. 
PALAWAN, Brooks Point, Elmer 12630. Ticao, For. Bur. 1080 
Clark. Bucas GRANDE, Bur. Sci. 35078 Ramos & Pascasio. 
MINDANAO, Davao Province, For. Bur. 27587" De Mesa. 

In forested ravines and on forested slopes at low altitudes. 
Endemic. 

EUPHORBIA Linnaeus 


EUPHORBIA LUZONIENSIS sp. nov. § Chamaesycae. 

Herba perennis, tenuibus, prostratis, e radicis lignosis, ram- 
ulis parce pubescentibus; foliis orbicularis ad orbiculari-ovatis, 
subcoriaceis, integris vel obscure crenulatis, apice late rotunda- 
tis, basi inaequilateralibus, usque ad 8 mm longis; involucris 
numerosis 1.5 mm longis cymosis, cymis 1 ad 1.5 cm longis, 
foliis depauperatis 1 ad 3 mm longis instructis, glandulis reni- 
formibus, integris; capsulis ovoideis, 1.5 mm longis, 3-angu- 
latis, leviter pubescentibus. 

A slender, prostrate, dichotomously branched, perennial herb 
from thick woody roots, the branchlets very slightly pubescent, 
the woody roots up to 8 mm in diameter. Branches 1 mm in 
diameter or less, the internodes up to 1.5 em in length. Leaves 
orbicular to orbicular-ovate, 5 to 8 mm long, subcoriaceous, 
entire or very obscurely crenulate, apex broadly rounded, base 
distinctly inequilateral, more or less oblique on one side, 
sometimes shallowly laterally cordate, olivaceous when dry, the 
upper surface glabrous, the lower when young often slightly 
pubescent, soon becoming glabrous; lateral nerves 3 or 4 on each 
side of the midrib, faint, obscure, the reticulations close; pet- 
ioles 1 to 2 mm long; stipules broadly ovate, thin, denticulate, 
sometimes cleft, 0.5 to 1 mm long. Involucres rather numerous, 
forming terminal leafy cymes 1 to 1.5 em long and about as 
wide, the leaves associated with the involucres in the inflores- 
eence similar to the normal ones but very much smaller, 1 to 
3 mm long. Individual involucres cup-shaped, very slightly 
pubescent, about 1.5 mm long, their pedicels 1 to 1.5 mm long; 
bracteoles thin, short, somewhat ciliate; glands reniform, about 
0.6 mm wide, the appendages entire. Ovary slightly pubescent; 
styles cleft about one-third to the base, the arms short, some- 
what thickened. Capsule ovoid, about 1.5 mm long, very slightly 
pubescent, 3-angled. Seeds slightly rugose, about 1 mm long. 
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Luzon, Ilocos Norte Province, between Burgos and Bangui, 
Bur, Sci. 27309 bis (type), 27517 Ramos, March, 1917, on. open 
dry slopes at low altitudes. 

This species is distinguished among its congeners such as 
Euphorbia humifusa Willd., E. makinoi Hayata, and allied forms 
by its orbicular leaves and its cymose inflorescences. 


EUPHORBIA MAKINO! Hayata in Journ. Coll. Sci. Tokyo 30* (1911) 262. 
Euphorbia microphylla Hayata op. cit, 20° (1904) 79, t. 5, f. H, 
non Heyne. 

LUZON, Ilocos Norte Province, Burgos, Bur. Sci. 27309, 32746 
Ramos, February, 1917, and July, 1918, in open dry places at 
low altitudes. 

This species has previously been known only from Formosa, 
the specimens cited above agreeing perfectly with Hayata's de- 
scription and figure. It is very closely allied to Euphorbia neo- 
caledonica Boiss., as represented by Cribs 753 and 758 from New 
Caledonia, the former number having, minutely serrulate leaves, 
as described by Boissier, the latter having entire leaves. 
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DETERMINATION OF GLUCOSE AND STARCH BY THE 
ALKALINE POTASSIUM PERMANGANATE METHOD ' 


By Francisco А. QUISUMBING 
Of the Laboratory of Agricultural Chemistry, College of Agriculture, 
University of the Philippines 
SIX TEXT FIGURES 


No one analytical method has been so useful in the analysis 
of saccharine products as has Fehling’s in its numerous modifi- 
cations, though many attempts had been made to substitute 
others, entirely different in principle, for the copper-reducing 
method. Results have ‘shown that the Substitutes have not 
been as satisfactory, and the copper-reducing method has there- 
fore remained in its classical use. In its more recent modifica- 
tions, it is one of the most accurate and convenient methods we 


‚ have. At first sight, it might appear a superfluous task to at- 


tempt to find a substitute for such a reliable method, but I 
thought it would be worth while to work out an entirely dif- 
ferent, simpler, and more rapid one to save time and material - 
in the numerous analyses of starchy products that the depart- 


: ment of chemistry has to perform in connection with the inves- 


tigation of the feeding values of grains and root crops. 
Among the many other possible methods, the alkaline potas- 
sium permanganate appeared to me to be the most promising. 
Previous preliminary experiments have shown that, when glu- 
cose was oxidized by alkaline potassium permanganate solution 
of a definite concentration, the amount oxidized decreased with 
increase in concentration of the former, if the length of time 
of heating was the same, The same thing has been observed 
also by Witzemann and others. I have studied the conditions 
of the reaction, by using different concentrations of alkali and 
of potassium permanganate, and by standardizing the time of 
heating, as was done with the copper-reducing method. From 
the results obtained a procedure was worked out for the deter- 


‘This investigation was undertaken at the suggestion of Assistant Pro- 
fessor Manuel L. Roxas and carried out under his persona) supervision. 
The author desires to express his thanks and appreciation to Professor 
Roxas for his advice and suggestion. 
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mination of starch in starchy products, and a glucose-starch 
table, similar to the tables of Munson and Walker and of Allihn, 
was constructed. These results are given in the following pages. 


DISSOCIATION OF THE GLUCOSE MOLECULE 


According to Mathews,(8) sugars behave as weak acids; that 
is, the hydrogen of one of the hydroxyl groups dissociates into 
ion. Cohen (2) has found the dissociation, constant of glucose 
to be 5.9x10— 1. It is believed that the dissociating hydrogen 
is that of the hydroxyl group next to the aldehyde group. 
Nef,(10) however, believes that the dissociating hydrogen is not 
always the same. It may be the hydrogen of any of the hy- 
droxyl groups of the glucose molecule, 

In the presence of an alkali a glucose salt is formed, and this 
dissociates into a positive and the negative glucose ion. The 
latter, being unstable, undergoes a rearrangement resulting in 
the disturbance of electrical equilibrium and the subsequent 
formation of easily oxidizable compounds. 


ACTION OF THE ALKALI 


Mathews's (8) experiments show that, under the action of an 
alkali, the glucose molecule is broken up into a number of reduc- 
ing,particles. He concludes that, in the rearrangement of the 
glucose molecule, intramolecular oxidation and reduction take 
place. These conclusions were derived from his experiments 
on the rate of formation of acids from sugars by alkalies. Ac- 
cording to these experiments, acids are formed secondarily. The 
first effect of the alkali is to produce easily oxidizable bodies, 
which in turn become acids—a result perhaps obtained “by 
intramolecular oxidation or by the reduction of some of the 
reaction products.” 


According to Witzemann’s(14) views, the alkali serves as a 


catalyst in facilitating the oxidation of glucose and its decompo- 
sition products. These views seem to be confirmed by the 
works of Nef(10) and his pupils, and by those of Mathews. (8) 


THE EFFECT OF ALKALI CONCENTRATION UPON OXIDATION 


| Glucose and other sugars are easily oxidized in alkaline solu- 
__ tions. It has been found by Mathews and McGuingan(9) that 
the velocity of oxidation of sugars is much greater in an alkaline 
than in an acid solution, and the difference in the rate of oxi- 
dation of the different sugars studied, observed in the latter 
solution, disappears in the former. The velocity of oxidation 


5 
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in alkaline solutions of all the common sugars undergoes steady 
acceleration from the beginning of the reaction and for some time 
thereafter. When air is the source of oxygen, the optimum 
concentration of alkali for oxidation is between N and 2 N, the 
velocity falling off in either direction.  " 

According to investigations made on the oxidation of sugars 
with alkaline potassium permanganate solution, smaller con- 
centrations of-alkali are more effective than those used in the 
oxidation with air. Witzemann(14) found that the optimum 
concentration of alkali lies close to 0.1 to 0.2 N, or between these 
two figures. He also observed that oxidation is markedly in- 
duced even by very small concentrations of alkali, 0.014 N alkali 
giving strong effect, | 


` 
- EARLY INVESTIGATIONS OF THE METHOD OF ANALYSIS 


One of the earliest investigations on the oxidation of organic 
substances by potassium permanganate was performed by Ber- 
thelot.(1) He worked principally on the oxidation of fats and 
found that oxidation is greater in an alkaline than in an acid 
medium. Donath and Ditz(3) found that, when boiled at a high 
temperature and with relatively high concentration of potassium 
permanganate, organic bodies give carbon dioxide and water 
as oxidation products. Smolka, (13) experimenting on simple 
sugars, found that, when glucose is completely oxidized, the 
products of oxidation are carbon dioxide and water; and that, 
when oxidation is carried on in the cold, small amounts of oxalic 
acid are detected. Karez(6) performed a series of experiments 
on the oxidation of carbohydrates, using sugar solutions. The 
sugars were oxidized by heating the solution for fifteen minutes, 
with potassium permanganate containing 20 per cent of sulphuric 
acid, and determining the amount of oxalic acid produced by 
titration with standard potassium permanganate solution. Het- 
per(5) found that there is a difference both in the products and 
in the degree of oxidation, when this ig carried on in acid or 
alkaline media. Donath and Ditz,(3) working on the same 
Subject, came to the conclusion that oxalic acid is a product 
obtained when sugars are oxidized by potassium permanganate 
in an alkaline solution, while carbon dioxide and water are 
obtained in an acid medium. This conclusion agrees with that 
from Witzemann's results. З : 

A series of oxidation experiments with carbohydrates was 
conducted by Greifenhagen, Kónig and Scholl,(4) whose method 
of procedure is as follows: A definite number of cubic centi- 
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meters of sugar solution is placed in an Erlenmeyer flask and 
definite volumes of 0.2 N potassium permanganate and of 10 
per cent potassium hydroxide solutions are added, and the whole 
mixture is boiled for ten minutes. After this lapse of time 
the mixture is cooled to 70° and 20 per cent sulphuric acid and 
0.2 N oxalic acid solutions are added. The extess oxalic acid 
is titrated by standard potassium permanganate solution until 
the pink color can be detected., Their work was principally on 
the oxidatfon of lactose, sucrose, glucose, raffinose, mannite, 
maltose, and hydrolyzed starch. They determined the number 
of grams of carbon dioxide produced in each case. In the 
determination of starch, a sample of the air-dry material is 
dried at 40° C. and the ash, water, protein, pentosans, and fat 
are determined in this dried matter. The hydrolyzed starch so- 
lution obtained by inversion is oxidized as described above. The 
percentage of starch is calculated on the basis of potassium per- 
.manganate used in oxidation. Their results with tapioca and 
rice give percentages of starch higher by 1 per cent than when 
determined by difference; that is, by subtracting the sum of 
the percentages of the other constituents (ash, water, protein, 
fat, pentosans, etc.) from 100. 


* EXPERIMENTAL 


The experimenta] part of this paper is discussed under the 
following heads: 
A. Determination of the proper concentration of alkali and potassium 
permanganate solutions in which to carry on oxidation of glucose. 
B. Determination of the optimum temperature and time of heating. 
C. Application of the method to glucose determination. 
D. Application of the method to starch analysis. 
E. Comparison of the Munson and Walker method with the one proposed. 
A. DETERMINATION OF THE PROPER CONCENTRATION OF ALKALI 
AND POTASSIUM PERMANGANATE SOLUTIONS IN WHICH TO 
CARRY ON OXIDATION OF GLUCOSE 
‘To find the effect of oxidizing known amounts of pure glucose 
in different concentrations of alkali by 0.2 N, 0.1 N, and 0.05 N 
potassium permanganate solutions, respectively, experiments 
were, conducted following a procedure similar to that described 
under C, and using a final volume of 60 cubic centimeters for 
the mixture. І ` 
: DISCUSSION OF RESULTS 


, Table lisself-explanatory. The results can be visualized and 
discussed clearly with the aid of the curves in figs. 1, 2, and 3. 
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TABLE 1—Ovidation of different concentrations of glucose in different con- 
centrations of alkali by 0.2 N, 0.1 N, 0.05 N potassium permanganate 
solutions, respectively. 


[Figures show amounts in eubie centimeters of potassium permanganate reduced by glucose.) , 


OXIDATION OF GLUCOSE BY 02 N POTASSIUM PERMANGANATE. 


Concentration of alkali, 


Glucose, i 
98N. | 06N. | O4N, | 0.2 N. | 0.04 N. 


26.26| 27,24] 26.821 30.79) 26:57 
24.03; 24.61] 24.82! 21,56 | 23.64 
17.46} 19.16] 18.42) 22.84] 11.93 
13.441 13.47] 12.81] 18.96! 12.4 

627) 1591 641) 10.811 609 


OXIDATION OF GLUCOSE BY 01 № POTASSIUM PERMANGANATE, 


21086] 22.13]; 22.02! 2270] 21.80 
19.89] 21,861 20.55] 2161] 2160 
17.98] 2116] 18.58] 21.05) 2017 
16.72] 18.591 17.00] 17.41) 11% 


10.32} 11.83 1.61 11.60 10.97 
i 


N POTASSIUM PERMANGANATE. 
es $$ KS 
25.01 24.22 25.30 25.51 24.95 
23.00 22.34 24.24 24.95 23.59 
21.15 21.15 22.92 22.85 22,41 
20.12 19. 46 21.56 21,17 20.15 
12.37 8.13 10.90 11,04 12.67 


7.12 6.38 8.04 7.71 7.41 


` These curves bring out the relation between the volume of potas- 
sium permanganate solution and the alkali concentration- used 
with varying concentrations of glucose for 0.2 N, 0.1 N, and 
0.05 N potassium permanganate; respectively. The curves in 
figs. 4 and 5 bring out the relation between the amount of glu- 
cose used and the value of potassium permanganate reduced in 
terms of 0.05 N. It is apparent that for 0.2 N potassium per- 
manganate, 0.2 N alkali furnishes the most favorable concen- 
tration for the oxidation of glucose. This is shown by curve 4 
A, fig. 4, in which all the points are above the others. It is to 
be noted that the concentration of alkali in all of these experi- 
ments is the actual concentration in the mixture, while the 
normality of the potassium permanganate is that of the stand- 
ard stock solution used and not that of the mixture. When the 
concentration of potassium permanganate is 0.1 N, 0.6 N alkali 
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(curve 2B, fig. 5) seems to furnish the concentration most fa- 
vorable for the oxidation of glucose, when the amount, of the 
latter in the reaction mixture does not exceed 40 milligrams. 
In the latter case 0.2 N is again the most favorable concentra- 
tion of alkali. When the concentration of alkali is 0.04 N 
(curve 5B, fig. 5) there seems to be a more uniformly rising 
curve when the amount of glucose is increased from 10 to 40 
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Fic. 1. Effect of normality of alkali on the amount of potassium permanganate in cubic 
centimeters of 0.2 N solution reduced to glucose, Curves 1, 2, 8, 4, and Б are for 10, 20, 
30, 40, and 50 milligrams, respectively. ` 


milligrams. When the concentration of potassium permanga- 
nate is 0.05 N (curves C, fig. 5) the differences between the 
effects of the several concentrations of alkali tend to disappear. 

In choosing the concentrations of alkali and of potassium per- 
manganate to be used in devising a method for the quantitative 
determination of glucose and starch in agricultural products, I 
considered the following points: 
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1. The selection of a concentration which would be least likely 
to oxidize soluble substances. 0.1 N potassium ‘permanganate 
was chosen, in preference to either the 0.2 N or the 0.05 N, be- 
cause it was thought that this concentration would have less 
chance than would the 0.2 N to oxidize soluble substances other 
than glucose that might be present in the commercial product, 
and at the same time would give more accurate results; while, 
on the other hand, it would give a greater range of glucose 
concentration than the 0.05 N. 

2. The selection of a concentration of alkali which would give 
a wider range of concentration of glucose consistent with uni- 


Normality of alkali. 
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Fic. 2. Effect of normality of alkali on the amount of potassium permanganate in cubic 
centimeters of 0.1 N solution reduced to glucose. Curves 1, 2, 3, 4, and 6 are for 10, 20, 
30, 40, and 50 milligrams, respectively. 

formity of results; 0.04 N, as shown by the uniform slope of 

its curve, fulfills this condition. 


B. DETERMINATION OF THE OPTIMUM TEMPERATURE AND TIME OF 
HEATING LUE 


STANDARDIZATION OF HEATING POWER 


Mechanical arrangement.—The solution is heated in a 400 
cubic centimeter Erlenmeyer flask, closed with a two-hole rub- 
ber stopper; one hole holds the thermometer, the other an exit 
tube for the steam. The flask is placed on an asbestos wire 
gauze over a tripod, and the flame so regulated that it will heat 
60 or 100 cubic centimeters of water from 29? to 95? C. in 
approximately two or four minutes, as the case may be. Draught 
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and consequent changes of temperature are prevented by par- 
tially protecting the apparatus with a cylindrical hood of asbestos , 
board. This arrangement of the apparatus is of great advan- 
tage because little or no fluctuation of the mercury thread oc- 
curs, and air is excluded by the steam arising from the liquid. 
Tt is important that the apparatus and its accessories be at room 
temperature (29° C.) before starting the test. 


Normality of alkali. 


Cubic centimeters of 0.05 N KMnQ,. 


Fic. 3. Effect of normality of alkali on amount of potassium permanganate in cubie centi- 
meters of a 0.05 N solution reduced by glucose. Curves 1, 2, 3, 4, 6, and 6 are for 2.5, 5, 
10, 15, 20, and 25 milligrams, respectively. 


PROCESS OF STANDARDIZATION 


In the oxidation process the time of boiling is reckoned from 
the point when the temperature within the heated liquid is 95° 
C., rather than from the time when the liquid just begins to 
boil. Numerous trials show that it is practically impossible 
to determine exactly by visual observation when the mixture be- 
gins to boil There is an easily measurable interval during 
which an observer cannot decide from what point he shall reckon 
the time of boiling. The appearance of bubbles does not usually 
indicate the beginning of boiling because bubbles of gas escape 
at irregular intervals before real boiling takes place. Slight 
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Milligrams of glucose, 
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Fie. 4. Relation between milligrams of glucose and cubic centimeters of 0.05 N potassium 
permanganate solution reduced. Curves A are for 0.2 N potassium permanganate; curve 
1 is for 0.8 N alkali solution; curve 2, for 0.6 N solution; curve 8, for 0.4 N solution; 
curve 4, for 0.2 N solution; curve 5, for 0.04 N solution. 
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deviations from this standard are negligible if only small quan- 
tities of glucose are involved in the analysis; but they become 
of great importance when relatively large amounts are present 
in the solution. 2 ; 

Experiments show that the mercury thread begins to fluctuate 
approximately thirty seconds after the thermometer reaches 95°. 
The temperature at the end of the thirty seconds, and just when 


Milligrams of glucose, 
10 20 32 20 = 50: 


40 


5 


Cubie centimeters of 0.05 N КМпО,. 


Fic. 5. Relation between milligrams of glucose and cubic centimeters of 0.05 N potassium 
permanganate solution reduced. Curves B are for 0.1 N and curves С, for 0.05 N potas- 
sium permanganate. Curve 1 is for 0.8 N alkali solution; curve 2, for 0.6 N solution: 
curve 3, for 0.4 N solution; curve 4, for 0.2 N solution; eurve 5, for 0,04 N solution. 


fluctuation begins, has been observed to be about 104° to 
105° С, when the dilution is 100 cubic centimeters, and 110° С, 
when the dilution is 60 cubic centimeters. Boiling of the solu- 
tion starts within 5° before fluctuation begins. At this point, 
the rise of temperature is in most cases so rapid that it is impos- 
sible to time it accurately. 


THE INFLUENCE OF TIME AND TEMPERATURE UPON THE OXIDATION 


A series of experiments was performed to determine the 
influence of temperature and time of heating upon the degree 
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of oxidation of' glucose, using 0.1 N alkaline potassium perman- 
ganate solution. The total number of cubic centimeters of. 0.1 
N potassium permanganate used for oxidation was obtained by 
heating the alkaline potassium permanganate mixtures of the 
same composition to different temperatures, and for different 
lengths of time after 95? C. had been reached. The results are 
given in Tables 2, 3, and 4. 


- TABLE 2.—Glucose oxidation by potassium permanganate at various tem- ^ 
peratures rising from 29° to 95° C. in four minutes. 


[For final volume of mixture of 60 cubic centimeters.] 


T 0.1 N 
.| Time | potas- 
Observation. Temper of sium | 4 ou. 
* | heating. | perman- | “ation, 
ganate, 
. 9C. |Min. see.) сс, Per cent.) 


1 86 6.58 | 49.69 
o 7.50! 56.82 
48 9.05| 68.66 
32 10.57| 80.07 
a 10.59 | 80.02 

280 10,80} 81.81 
"60 11.12) 8450 
.90 11.18 | 84.70 

+120 11.47 | 86.96 

a150 11.45 | 86.9 

a180 11.50 | 87.01 


r] 


* Length of time after 95° C. had been reached. 


TABLE 3.—Glucose oxidation by potassium permanganate at various tem- 
peratures rising from 29° to 95° C. in two minutes. 


[For final volume of mixture of 60 cubic centimeters.] 


—— 
т 0, an 
2 ime | potas- Р 
Observation. Tema "a sium Der Oxide. 
“| mate. 
9C.  |Min. sec. се. Per cent. 
5.60 42.42 
6.16 46.50 
6.70 50. 76 
8.30 62,87 
9.10 68.94 
10.25 11.65 
10.77 | 81.60 
11.10 84.10 
11.23 ] 85.10 
11.45 86. 72 
11.52 81.04 


* Length of time after 95° C. had been reached, * 
* 
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+ TABLE 4.—Glucose oxidation by potassium permanganate at. various tem- 
peratures rising from 29° to 95° C. in two minutes. 


{For final volume of mixture of 100 cubic centimeters.] 


NES u= 
0.1 N po 
А Tem- | Time of | tassium | Oxida- 
Observation. perature.| heating. | perman-| tion. 
ganate. 
9C |Міп. seo. се. Per cent, 
0 55 8,55 64.7 
1 15 8.55 64.77 
1 80 9.68 73.33 
1 
2 


* Length of time after 98° C. had been reached. 


Table 2 shows the volumes of 0.1 N potassium permanganate 
used to oxidize 10 milligrams of dextrose at different intervals 
of temperature for a total volume of 60 cubic centimeters and 
with heating power so regulated that it raises the temperature 
of the mixture from 29° to 95° C. in exactly four minutes. In 
all determinations ten or eleven quadruplicate observations were 
made. Column four shows the actual number of cubic centime- 
ters of potassium permanganate used for oxidation, and column 
five gives these same values in percentage of the volume of 0.1 
N potassium permanganate solution required for the complete 

` oxidation to carbon dioxide and water of 10 milligrams of 
glucose. For each determination blanks were run, and the val- 
ues in column four are actual values minus the corrections for 
the average blanks, 

Tables 3 and 4 are similar to Table 2, but the heating power 
here is that required to raise the temperature of the mixture, 
60 cubic centimeters and 100 cubic centimeters, respectively, 
from 29° to 95° C. in exactly two minutes, 

Tables 2 and 3 were prepared by oxidizing the glucose with 
25 cubic centimeters of 0.1 N potassium permanganate solution 
diluted to a final volume of 60 cubic centimeters, while Table 4 
was obtained by using 50 cubic centimeters of 0.1 N potassium 
permanganate diluted to a final volume of 100 cubic centimeters. 
The procedure followed was that described under’ С, with cor- 
responding modifications, 

The data in these tables are visualized in fig. 6 in which the 


Ф 
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abscissas represent the temperatures and time intervals, and 
the ordinates the values given in column four. The curves in 
fig. 6 show in a general way that the percentage of glucose 
oxidized increases with increase in temperature and in time of 
heating. Curve 1 indicates, however, that the reaction does not 
proceed as regularly with the longer time of heating as with the 
shorter. The percentages of glucose oxidized are higher in 
Table 4 than in Tables 2 and 38, because the concentration of 
potassium permangate is larger in the mixture for Table 4 
than for the other two. 


Temperature °C, Seconds, 


Percentage oxidation. 


Fic. 6. Effect of temperature and Iength of heating on the percentage of glucose oxidation 
by 0.1 N potassium permanganate solution. Curve 1 is for heating power of four minutes 
and volume of mixture of 60 cubic centimeters, Curves 2 and 8 are for heating power of 
two minutes and for 60 and 100 cubic centimeters, respectively, 


In view of these results the conditions in Table 4 have been 
adopted as standard for the proposed method: 
a. 100 cubic centimeters for the final volume of the mixture. 
b. A heating power so regulated that it will raise the temperature of 
100 cubic centimeters of the mixture from 29° to 95° C. in exactly 
two minutes. 


c. A total time of heating of four minutes: two minutes to raise the 
temperature from 29? to 95? C. and two minutes more thereafter. 


+С. APPLICATION OF THE METHOD TO GLUCOSE DETERMINATION 
METHOD OF PROCEDURE 
Place 50 cubic centimeters of 0.1 N potassium permanganate, 


25 cubic centimeters of a solution of sodium carbonate contain- 
ing 8.48 grams of anhydrous sodium carbonate per liter, and 


€ 
“ 
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25 cubic centimeters of the glucose or hydrolyzed starch sofution 
in an Erlenmeyer flask, or 10 cubic centimeters of the solution 


to be analyzed and 15 cubic centimeters of distilled water, to 


make the volume exactly 100 cubic centimeters, Place the flask 
on the heating device described on page 587 with the heating 
power so regulated that its temperature is raised from 29° to 
95? C. in two minutes, and heat it for exactly two minutes after 
the temperature has reached 95°C. Remove the flask and add 
gradually 25 cubic centimeters of 28 per cent sulphuric acid and 
25 cubic centimeters of 0.1 N oxalic acid solutions.  Titrate the 
excess of oxalic acid against standard potassium permanganate 
solution, adding the latter until the liquid assumes a pink color 
which it retains for a few seconds. The sum of the number of 
cubic centimeters of 0.1 N potassium permanganate used in oxi- 
dation and in titration minus the number of cubic centimeters 
of 0.1.N oxalic acid solution used gives the total number of 
cubic centimeters of 0.1 N potassium permanganate actually used 
in oxidation, 

Table 5 was prepared with pure glucose. The glucose was 
obtained by repeated crystallization of Kahlbaum’s Trauben- 
zucker from methyl aleohol. It was dissolved in the least pos- 


. TABLE 5.—For calculating the weight of glucose and starch from the 
volume of 0.1 N potassium permanganate, 


0.1 М№ро- С 0.1 №ро- | 

Berman. | Glucose. | Starch. || taesium | Glucose. | Starch, | 

ganate. ganate, | 

ec, mg. mg. сс. mg. mg. 

5.40 4| 3.72 27.88 28] 21.39 
6.54 5| 4.65 28. 48 24! 22.32 
1.68 6| 5.58 29.41 25| 23.25 
8.76 7| 6.81 80. 46 26| 24.18 
9.84 8| та 81.67 27| 251 
11.08 9| 839 32.88 28 | 26.04 
12.82 10| 9.30 33.81 29! 26.97 
13.45 її| 10.23 34. 75 30| 27.90 
14.58 12| 1L16 35. 80 31| 28.88 
15.75 13| 1209 36.86 32! 29.76 
16.98 14 | 13.02 37.58 33| 30.69 
17.85 16i: 18.92 38.24 34| 31.62 
18.77 16| 14.88 39, 38 7851 3255 
20.18 17] 15.81 40.52 36] 33.48 
21.49 18| 16,74 41.05 37| 84.41 
< 22,74 19} 17.67 41.58 88 | 35.94 
23.99 20] 18.60 42.22 39| 36.17 
25.13 21| 19.58 42.86 40) 37.20 
26.28 22} 20.46 43,35 41| 38.13 
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sible amount of methyl alcohol and the solution thus obtained 
was treated with a few cubic centimeters of ether until crys- 
tals began to appear. The vessel was then placed in a desicca-~ 
tor over eoficentrated sulphuric acid and the alcohol allowed to 
evaporate slowly. The crystals were separated from the mother 
liquor by suction and washed with small amounts of methyl 
alcohol and ether, and then dried at 40° C. under vacuum in 
an apparatus similar to that described in Browne’s Handbook 
of Sugar Analysis, page 23. 


= D. APPLICATION OF THE METHOD TO STARCH ANALYSIS 


DIRECT ACID HYDROLYSIS (MODIFIED TO SUIT CONDITIONS FOR OXIDATION WITH 
POTASSIUM PERMANGANATE), APPLICABLE TO GLUCOSE 
AND COMMERCIAL STARCH 

Stir a 2- to 3-gram sample of the dry material in a beaker 
with 50 cubie centimeters of cold water for an hour. Transfer 
to a filter and wash with 250 cubic centimeters of cold water. 
Heat the insoluble residue for from three to four hours with 
200 cubic centimeters of water and 15 cubic centimeters of sul- 
phuric acid (specific gravity, 1.84) in a flask provided with a 
reflux condenser. Cool and neutralize exactly with sodium hy- 
droxide solution. Complete the volume to 500 cubic centime- 
ters, filter, and determine the dextrose in an aliquot of the fil- 
trate as directed under the described method of procedure. 
The number of milligrams of dextrose, ог its equivalent in starch 
in solution, corresponding to the number of cubic centimeters 
of 0.1 N potassium permanganate used by the samples, will be 
given by the corresponding values in Table 5, by interpolation 
if necessary. 

The factor 0.9 is the theoretical ratio between starch and 
glucose but, according to Noyes(11) and other investigators, the 
factor 0.93 more nearly approaches the actual value. The 
factor 0.93 is used in this work. "C 


THE SALIVA METHOD,(7) APPLICABLE TO ALL PRODUCTS CONTAINING STARCH 


The direct acid hydrolysis method just described cannot be 
applied to the analysis of flour or other plant products contain- 
ing substances other than starch, as will be seen in Table 6. 
If, however, the diastase or saliva method is used, results that 
are comparable with those by the Munson and Walker method 
are obtained. i | 

Saliva contains the ferment ptyalin, which possesses the 
power of bringing starch into solution by converting it into 
dextrin and finally into maltose. 

*. 
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Procedure.—Collect saliva by chewing a piece of paraffin. 
Filter and neutralize exactly with dilute hydrochloric acid. 
Heat the gelatinized starch to 40° C., add 25 cubic centimeters 
of saliva, and allow the solution to remain at 40°°C. until a 
drop of the liquid gives no test for starch with iodine solution. 
Filter the solution, make the volume to 200 cubic centimeters 
hydrolyze by the acid hydrolysis method and determine starch 
in the hydrolysate by the alkaline potassium permanganate 
method. 

Blank determination—Take an amount of saliva equal to 
that used in the determination of starch, dilute to 200 cubic 
centimeters, and proceed as in the determination of starch as 
given above, 

E, COMPARISON OF THE MUNSON AND WALKER METHOD WITH THE 
ONE PROPOSED 


To test the accuracy of the proposed method parallel deter- 
minations were run with it and with the Munson and Walker 
method, using pure glucose, commercial starch, and air-dry flour 
prepared from some tubers. The analyses of pure glucose are 
shown below with details given in full. The results with starch 
and flour are given in Table 6. 


ANALYSIS OF PURE GLUCOSE, BY THE MUNSON AND WALKER METHOD 


The Munson and Walker method(12) was followed. 


Sample 1.—0.4900 gram of glucose was dissolved in 110 cubic centi- 
meters of distilled water and 10 cubic centimeter portions were taken 
for analysis. 


Weight of cuprous oxide. 


Samples. Blanks." 
Grama. Grams. 
02110 rene 
0.2110 0.1083 
0.2116 0.1096 
$ . 0.2132 0.1070 
02076 ee 
Average, 0.2109 0.1083 


* The Rochelle salt solution used in these determinations happened to be an old one, and 
this is the reason why blanks are very high: 


Total weight of cuprous oxide from 10 cubic centimeters of glucose 
solution, 102.6 milligrams. 
102.6 milligrams cuprous oxide, 44.5 milligrams glucose. 
Glucose found by analysis, 99.89 per cent. 
Sample 2.—0.500 gram of glucose was dissolved in 100 cubic centi- 
meters of distilled water, and 10 cubic centimeter portions were taken for 
analysis. 
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Weight of сиртоиз oxide. 


Samples. Blanks. 
Grams. k Grams, 
0.1125 0.0015 
. 0.1141 z 0.0017 - 
0.1186 0.0016 
0.118400 Z1 LL LL LLALLLIIIIIIIIIILIJÍJ[LDAAM 
0.4536 : 0.0048 
Average, 0.1135 70.0016 


Total weight of cuprous oxide from 10 cubic centimeters of glucose 
solution, 111.9 milligrams. 
111.9 milligrams cuprous oxide, 48.6 milligrams glucose. 
Glucose found by analysis, 99.20 per cent. 
ANALYSIS OF PURE GLUCOSE, BY THE ALKALINE POTASSIUM PERMANGANATE 
METHOD 


Sample 1.—0.100 gram of glucose was dissolved іп 100 cubic. centi- 
meters of distilled water, and 10 cubic centimeter portions were taken 
for analysis. 

Ten milligrams of glucose required 12.84 cubic centimeters of 0.1 N 
potassium permanganate solution. 

12.34 cubic centimeters of 0.1 N potassium permanganate according 
to values in Table 5 are equivalent to 10.02 milligrams of glucose. 

Glucose found by analysis, 100.2 per cent. 

Sample 2.—0.500 gram of glucose was dissolved in 100 cubic centi- 
meters of distilled water, and 5 cubic centimeter portions were taken for 
analysis. 

25 milligrams of glucose required 29.24 cubic centimeters 0.1 N potas- 
sium permanganate solution. А 

29.24 cubic centimeters 0.1 N potassium permanganate according to 
values in Table 5 are equivalent to 24.76 milligrams dextrose. 

Glucose found by analysis, 99.04 per cent. 


Table 6 shows that the alkaline potassium permanganate used 
with the direct acid hydrolysis method for the determination of 
starch in flour gives results that are about 10 per cent higher 
than those obtained with the Munson and Walker method. 
This is undoubtedly due to oxidation of soluble substances pres- 

‘ent in the flour. With commercial starch preparation, the 
results by the two methods differ by 0.65 per cent, although 
at times the difference may reach 1 per cent. The determina- 
tion of flour by hydrolosis with saliva gives results by the two 
methods which agree very closely. 

. SUMMARY | 

The extent to which glucose is oxidized by constant concentra- 
tion of potassium permanganate varies for the same concentra- 


tion of glucose with change in the concentration of alkali. In 
the case of a mixture of 25 cubic centimeters of 0.2 N potassium 
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TABLE 6.—Analysis of starch and flour by the Munson and Walker and 
the alkaline potassium permanganate methods. 


i i РР 
"шше ean 
бат | Name of sample. 
EN Direct Я Direct ) 
` acid hy-| Saliva |acid hy- | Saliva 
drolysis | method. | drolysis | method. 
method. method. 
Per cent, | Per cent. | Per cent, | Per cent, 
1| Corn starch .. { 79.79 80.35 ! 
2 19.98 80.89 
3 83,71 B2. 96 
4 18.89 19.18 
5 19.52 18.16 
6 19.43 80.43 
7 18.10 18.01 
8 18.20 71.72 
9 78.70 |- 77.88 
10 78. 90 ` 18.03 |... 
11 71.19 84.00 |... 
12 78.90 68.83 84.04 
18 70. 94 T6.58 |... 
14 56. 88 66.15 
15 | Dioscorea doemona flou: 56.88 68, 28 
16 | Dioscorea alata flour... 66, 29 72, 86 


[=з лут E ЫЕ 
permanganate іп a volume of 100 cubic centimeters, 0.2 № alkali 


is found to be the concentration most favorable for the oxida- 
tion of glucose, the extent to which this sugar is oxidized declin- 
ing when the concentration of alkali is changed from this point. 
In the case of 0.1 N potassium permanganate, there are two 
concentrations of alkali most favorable for the oxidation of 
glucose; these are 0.6 N and 0.2 N. The results obtained in 
these experiments on the concentration of alkali most favorable 
for the oxidation of glucose by potassium permanganate agree 
with those of the previous work on the subject. The amount 
of potassium permanganate used increases uniformly with in- 
creasing amount of glucose from 1 to 40 milligrams only when 
the concentration of alkali is 0.04 N. This is the main reason 
for choosing this concentration of alkali, for with it more ac- 
curate and consistent results and a wider range of concentration 
of glucose can be obtained. One-tenth N potassium permanga- 
nate was chosen in preference to 0.2 N because it was thought 
that thé former concentration would have less power to oxidize 
organic substances other than glucose when the method is ap- 
plied to agricultural products, and it will surely give more ac- 
curate results. . ; 
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A new method for the analysis of starch and glucose has 
been developed and applied to the determination of starch in 
commercial starch and flour. The method would give results 
as accurate as the Munson and Walker method with commercial 
starch. However, it cannot be used with flour with, the acid. 

“hydrolysis method. For the determination of the latter, the 
saliva or the diastase method should be used. In either case, 
the alkaline potassium permanganate is practically as reliable 
as the Munson and Walker method. 


* CONCLUSIONS , 


1. A method for the determination of glucose and starch has 
been developed. 

2. A description of the method is given. 

3. The method is applicable to commercial starch; whether 
hydrolyzed by acid or by diastase. 

4, When the flour is analyzed, it should be hydrolyzed by 
the saliva or the diastase method. If it is hydrolyzed by acid, 
the results obtained by the new method are about 10 per cent 
higher than those obtained by the Munson and Walker. 

5. Some of the results obtained in these experiments on the 
concentration of alkali most favorable to the oxidation of glu- 
cose by alkaline potassium permanganate agree with those of 
the previous work on the subject. 
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Fic. 1, Chart, showing the effect of normality of alkali on the amount 
of potassium permanganate in cubic centimeters of 0.2 N solu- 
tion reduced to glucose. . 

2. Chart, showing the effect of normality of alkali оп the amount 
of potassium permanganate in cubic centimeters of 0.1 N solu- 
tion reduced to glucose. 

£ Chart, showing the effect of normality of alkali on amount of 
potassium permanganate in cubic centimeters of a 0.05 N solu- 
tion reduced to glucose. 

4, Chart, showing relation between milligrams of glucose and cubic 
centimeters of 0.05 N potassium permanganate solution reduced. 
See also fig. 5. - 

5. Chart, showing relation between milligrams of glucose and cubic 
centimeters of 0.05 N potassium permanganate solution reduced. 
See also fig. 4. š А 

6. Chart, showing effect of temperature and length of heating on 
the percentage of glucose oxidation by 0.1 N potassium per- 
manganate solution. 
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THE GROWTH OF RICE AS RELATED TO PROPORTIONS 
OF FERTILIZER SALTS ADDED TO SOIL CULTURES 


By Sam Е. TRELEASE 
Of the Department of Plant Physiology, College of Agriculture, Los Baños 
f FIVE TEXT FIGURES 
INTRODUCTION 


The essential mineral elements that must enter through the ` 
plant roots' are nitrogen,. potassium, phosphorus, magnesium, 
calcium, iron, and sulphur. Soils that support plant growth con- 
tain all of these elements in suitable compounds. Three of 
them—magnesium, sulphur, and iron—are usually present in 
the soil in amounts beyond what the plants need. The elements 
that are likely to be present in insufficient quantities, or that 
usually produce marked improvement in plant growth when 
added to the soil, are phosphorus, nitrogen, potassium, and cal- 
cium.(12) Calcium is most frequently added in fertilizer prac- 
tice as limestone (CaCO,) or as gypsum (CaS0,); and it is 
the indirect effects of these calcium salts upon the soil that are 
commonly beneficial, rather than the added supply of calcium as 
such. 

The present study deals with the growth of rice plants in soil 
cultures to which the three very important elements, phospho- 
rus, nitrogen, and potassium, were added in various proportions. 
The addition of these elements was made by means of the three 
salts, primary calcium phosphate [Ca(H,PO,).], ammonium. 
sulphate [ (NH,),S0,], and potassium sulphate (K,SO,). These 
three salts are largely used in commercial fertilizers. Primary 
calcium phosphate is commonly used to supply phosphorus, am- 
monium sulphate to supply nitrogen, and potassium sulphate 
to supply potassium. Besides the three elements just mentioned, 
sulphur and calcium also are added when these fertilizer salts 
are used. These three fertilizer salts actually contain all of 
the essential elements for plants except iron and magnesium, 
and in agricultural work a mixture of the three compounds 
would be called a complete fertilizer. 

In the experiments here reported the three salts were added 
to the soil in thirty-six different sets of proportions, including 
all possible sets of proportions with each salt varying in amount, 
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from set to set, by increments of 0.1 of the total salt content 
of the mixture, which was osmotically the same in all the sets. 
For these tests rice was employed, growing in a water-saturated 
soil, in culture vessels having a capacity of approximately 19 
liters each. The present experiments are of a preliminary na- 
ture; but no previously reported work has dealt with the range 
of possible sets of proportions in the way here followed, and 
the results may be valuable to other workers. The study was 
carried out at the College of Agriculture, at Los Baños, during 
the period from June to October, 1918, which comprises the 
most favorable season for the growth of rice in this part of 
the Philippine Islands. It is a pleasure to acknowledge in- 
debtedness to Prof. B. E. Livingston, of Johns Hopkins Univer- 
sity, for aid in the preparation of this paper; and to P. David 
and F. de Peralta for assistance in the experimentation. 

The rice plants were grown to maturity. The total osmotic 
value of the salts added to the soil was always calculated to be 
the same, the unit of variation being 0.1 of this calculated value. 
This method is similar to that already employed in solution cul- 
tures and in sand cultures by various workers. In the present 
experiments with water-saturated soil the salts were supplied 
in addition to those already present in the soil. To each culture 
a sufficient quantity of salts was added to give in 19 liters of 
water a total osmotic concentration of approximately 0.5 atmos- 
phere at 25? C.? 

It is of course realized that, after addition to the soil, the salts 
were immediately altered to a greater or less degree by chemical 
changes and absorption. But so little is known concerning such 
alterations that they cannot be quantitatively discussed as yet. 

The thirty-six different salt combinations may be represented 
by means of a triangular diagram like that described by Shive 
in the papers already cited. Such a diagram is shown in fig. 1. 
In this triangular diagram each of the intersections of lines 
represents one of the salt combinations used. The lowest row 


. 

*See the articles by Tottingham, (15) by Shive,(13, 14) and McCall(10) 
that are cited at the end of this paper. 

*The culture medium was composed of approximately 19 liters of 
water-saturated soil. It contained approximately 16,000 grams of mois- 
ture-free soil and 12,000 cubic centimeters of solution. The quantity 
of salt added to each culture was caleulated to give approximately 
0.5 atmosphere osmotic concentration in 19 liters of solution; this would 
give approximately 0.79 atmosphere in 12,000 cubic centimeters. 
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of intersections (R1) represents combinations in which 0.1 of 
the total osmotic concentration is due to primary calcium phos- 
phate; the second row (R2) represents those having 0.2 due 
to primary calcium phosphate, etc.; while the apex of the trian- 
. gle (R8) has 0.8 due to primary calcium phosphate. Similarly, 
the line forming the left-hand margin of the triangle represents 
combinations in which 0.1 of the osmotic value is due to am- 
monium sulphate, while the angle at the extreme right represents 
a combination having 0.8 due to this salt. Likewise, the line 


R8 Ci 


One part в 
(NH, ),S0, P4 


RI 


One part Ca (H, РО, ), 


Fic. 1. Culture numbers and osmotic proportions of the three salts. 


at the right-hand margin denotes combinations in which 0.1 of 
the total osmotic value is due to potassium sulphate, while the 
angle at the extreme left denotes a combination in which 0.8 
are due to this salt. Following the method employed by Shive, 
each culture is designated by the row number and the number 
of the culture within the row—for example, R1C5. The salt 
mixture for this culture has 0.1 of its tota! osmotie value due 
to primary caleium phosphate, 0.5 due to ammonium sulphate, 
and 0.4 due to potassium sulphate. 
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TABLE 1.—Number of gram molecules of each salt required in 1 liter of 
water, to produce from 0.1 to 0.8 of a total osmotic concentration of 


approximately 0.5 atmosphere. 


| 

Tenths of 0,5 atmosphere. Ca(HzPO4) з. |. (NH4)28O«. | К2504. | 
0. 00081 0, 00081 0.00081 | 
0.00161 0.00161 | 0. 00161 | 

0.00242 0. 00242 0.00242 

0. 00323 0.00323 0.00323 

0.0044 0, 00404 0.00404 

0. 00485 0. 00485 0.00485 

0.00566 0.00566 0.00566 

'* 0.00647 0, 00647 0.00647 


The amount of each salt needed to produce the required par- 
tial concentrations has been approximately calculated by means 
of the van't Hoff equation for osmotic pressure. The general 
method used in such calculations is presented in detail in the 
paper by Tottingham previously mentioned. Table 1 gives the 
calculated number of gram molecules of each salt required to 
produce from 0.1 to 0.8 of the total osmotic concentration of 
approximately 0.5 atmosphere in 1 liter of water. The cul- 
ture medium used was composed of saturated soil with water 
standing to a depth of about 3 centimeters on the surface, and 
occupied a volume of approximately 19 liters. Accordingly, the 
values given in Table 1 were multiplied by 19 to obtain the 
amount of each salt required for each of the thirty-six cultures 
of these tests. The values thus calculated are shown in Table 
2, where they are expressed both in terms of gram molecules 
and in terms of grams, for each of the salts, 


TABLE 2.—A mount of each salt, expressed in grams and in gram molecules, 
that was added to the 19 liters of water-saturated soil of each culture. 


Tenths of 0.5 atmosphere. Са(Н2РО4)а. (мн‹)ә5О4. KSOL 
от. тої. gma (от. то.) gm. |gm.moL| gm.. 
0.0154 8.60 0.0154 2.08 0.0164 2.68 
9.0307 7.19 0.0307 4.05 0.0301 5.85 
0.0461 10,78 0.0461 6.08 0.0461 8.0 
0.0614 14.37 0.0614 8.11 0.0614 10,70 | 


0.0768 17.97 | 0.0768 10,14 0.0768 | 13,38 
0.0922 21.57 | 0.0922 12.16 0,0922 | 16.05 
0.1075 25.15 0.1075 14.19 0.1075 18.78 
0, 1228 28.15 | 0.1228 16.22 0.1228] 21.40 


* Grama of the anhydrous salt, 
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TABLE 3.—Culture numbers and composition of each of the salt combina- 
tions. Also, averaye height of the plants at time of flowering; relative 
air-dry yield of tovs; relative air-dry yield of grain; relative number 
of fruiting paniclea—for two plants. 


i Amount of salts, Growth and yield data for two plante. 
Culture Ne, А n тетте | Relative | Relative рц, zl 
UPOD. |(NH0S04| KSO.. (height of dey yield yield of | Fenton, 
Sept. 17.| 
em. gm. от. 
59L зі XL| 2561, 
76 | зз E BL 
ss 58 в 39 
90 m [i s 
він 19H ы s 
D мн 96H 
98H ван ән | вн 
osm | зоон | 100H| 1008 
' (206) | b(140) (64) 
TL BL 01) 2L 
UL L Al пт 
18 to 46 зэ 
88 68 в 50 
+ 9TH 85H 68 тн 
98H 93H мн тон. 
вв вт 16H | 48 
68L aL 01| AL 
"L| +40 mL| 37 
0.0461; oos] 80 5 56 46 
9.0014 | 0.0461 | 1008 65 ю вн 
#(138) 
0,0461 0.0768 0.0307 мн TR 79H 65H 
0, 0461 0.092| 0.0101 эн 96H 93H | тн 
oos | 0.0164] ооз) бэ 231, PL| 4L 
0.0614 0.0807 0.0614 86 48 4l 39 
0.0614 0,0461 0,0461 94H 64 59 48 
0.0614, — 0.0614 | 0.0307 MH, 6 "H| 4 
0.0614} 0.0763} 0.00%] в | mH зен | вн 
0.0768 0.0154 0,0614. 78 UL з VL 
т E а 33L 
90 46 83 зэ 
вв" він тмн | мн 
85 821, ?5L BL 
"uL m зэ 35 
еш! жт] L| 281, 
ли, L| | BL 
_ 85 7 5 52 
| "OL| зи] з а 
| L iL} iL) 2L 
вт] cL| L| 2u 
Control 3 [22 mL| 2L, 82L 
Average control 5L 19L L| 51 


* Actual height. in centimeters. » Actual yield in grams. 
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The culture numbers and sets of salt proportions in each of 
the cultures actually used in this work are shown in Table 3. 
The culture numbers are shown in the first column, and the 
numbers of gram molecules of each of the three salts are shown 
in the three following columns. Besides the cultures supplied 
with fertilizers, three control cultures, which had no addition of 
salts, were included in the series. 

The soil used in these tests was a clay loam collected from 
the college mulberry plantation, near the seed laboratory. Into 
each culture vessel (an ordinary 5-gallon, tin petroleum can) 
were placed approximately 20 kilograms of thoroughly mixed 

'soil The fertilizer salts were added to the cultures on July 4, 
1918. This was done by first preparing stock solutions of each 
of the salts with rain water. The necessary amount of each 
stock solution was then added to three liters of water, and the 
solution thus obtained was thoroughly mixed with the soil of 
the culture. 

The rice employed in the present study was of the variety 
known as sanglay puti, a variety sometimes grown as a lowland 
rice with continuous irrigation, but more frequently grown as an 
upland rice, without irrigation and depending on the precipita- 
tion of the rainy season. The seeds used had been harvested on 
October 13, 1917, from a crop grown on the college farm. They 
were soaked in water for twenty-four hours and were planted 
on June 8, 1918, in shallow seed boxes. The seeds germinated 
on June 10, and made uniform and healthy growth. On July 6, 
when three leaves had developed, eight apparently similar seed- 
lings were transplanted to each of the culture vessels, the soil 
having been previously prepared and the salts added as above 
described. After transplanting the seedlings the soil in each 
culture was saturated with water. The cultures were allowed 
to remain in the shade until July 16, when they were transferred 
to full sunlight in a location where they were all exposed to 
nearly uniform conditions of light and wind. They were wa- 
tered every day in order to maintain an approximately constant 
water level—about 3 centimeters above the soil surface—in all 
of the cans. On July 26, four plants were removed from each 
culture, leaving the four largest plants. On July 31, two more 
plants were removed, leaving the two largest plants in each 
culture, Harvest occurred on October 16, 1918, the grain and 
tops being collected separately, and the number of fruiting pani- 
cles in each culture being recorded. The grain and tops were 
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allowed to become air-dry, after which the final weighings were 
made. 


EXPERIMENTAL RESULTS 
APPEARANCE OF THE PLANTS 


The plants in all of the cultures made vigorous growth. 
Within a week after transplanting many of the cultures were 
observed to be growing more rapidly than the control cultures, 
and these differences became more marked аз the experiment 
continued. Although the plants that had received fertilizer 
grew more rapidly than those of the control cultures, even the 
latter made rather good growth and appeared nearly as vigorous 
as plants growing in the field. Besides these differences in rate 
of growth, differences in color were noted, these becoming con- 
spicuous about three weeks after transplanting. At this time 
the cultures having 0.1 and 0.2 of their total osmotie concentra- 
tion due to ammonium sulphate were small and were light green 
in color; those having 0.3, 0.4, and 0.5 due to ammonium sul- 
phate were a medium shade of green; and the cultures having 
0.6, 0.7, and 0.8 of their total concentration due to this salt were 
a very dark shade of green. The plants that were medium and 
those that were dark in color were apparently the most vigorous 
and made the most rapid vegetative growth; they also produced 
the largest numbers of stools and the broadest leaves. It is 
thus suggested that the greenness and breadth of the leaves 
and the number of stools were roughly proportional to the am- 
monium sulphate content of the fertilizer mixture. These dif- 
ferences in color remained noticeable until several weeks after 
the time of flowering, when all of the cultures became yellower in 
color and the differences became less marked. 

Flowering began in the first week in September. There was 
no very great difference between the various cultures in the time 
of flowering. Within a week after the first flowers appeared 
most of the plants had developed flowers, and within two weeks 
all of the plants were in bloom. 


MEASUREMENT OF PLANT GROWTH 


In order to obtain an approximate measurement of the rates 
of growth, the height of the tallest leaf in each plant was meas- 
ured at weekly intervals. These measurements need not all 
be presented here, but those made on September 17, when most 
of the plants had reached approximately their maximum size 
and had begun to produce flowers, may be considered. The 
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measurements are given in the fifth column of Table 3; each 
one represents the average of the two measurements made for 
each culture on this date. To facilitate comparison the values 
are expressed as relative numbers, on the basis of the largest 
average considered as 100; but the actual value of the largest 
average is given in the table, in parentheses. It may be sup- 
posed that the values give an approximate idea of the vegetative 
growth that had been made by the plants at the time of flower- 
ing, although of course they do not show the number of stools. 
This method gives only a somewhat rough approximation of the 
size of the plants; a more accurate method for comparing vege- 
tative growth in such cultures might show the average stem 
height and the total leaf area for each culture. The relative 
height values have been classified in Table 3 into three groups, 
characterized as high, medium, and low, following a method sim- 
ilar to that used by Shive. The highest nine values are desig- 
nated as high, indicated in the table by the letter H following 
the value; since two other values were the same as the lowest 
of the nine, these also are designated as high. Similarly, the 
lowest nine values are designated by the letter L. Medium 
values are without special designation in the table. The 
highest relative value is shown in bold-faced type. The relative 
values obtained with each of the three control cultures, and also 
their average, are given at the bottom of the column. 

This division of the yield values into three large groups allows 
ready comparison to be made between these values and the 
Salt proportions tested, and eliminates complexity that may 
result from small variations, due to unknown or uncontrolled 
conditions, such as hereditary variability of the plants. Only 
general conclusions, based upon large differences in plant meas- 
urements, may be drawn from the rather limited series of data 
here available. 

The air-dry weights of tops are shown in the sixth column of 
Table 3, where they are presented as relative average values 
derived from two plants, classified as high, medium, and low, 
as in the case of the height values. The actual yield, in grams, 
of the culture giving the highest yield of tops is shown below 
the relative value (100) for that culture; actual yields for any 
of the other cultures can of course readily be calculated from 
these data. In order to bring out relations between the top 
yields and the proportions of the fertilizer salts employed, these 
data have been plotted on the triangular diagram of fig. 2, 
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which is similar in arrangement to fig. 1. ‘In fig. 2 the culture 
numbers have been omitted, and the yields of tops have been 
placed near the intersections designating the several salt pro- 
portions. The area representing high yields is here distin- 
guished by small crosses, the culture giving the: very highest 
value being indicated by a large cross; areas of low top yields 
are designated by small circles, the lowest value (obtained with 
three cultures) being indicated by large circles; and areas of 
medium yields are without special designation. 


One part 
(NH ,),S0, 


One part 
х\87 K, so, 


One part Ca (H, РО, ), 
Control, 19 


Fic. 2. Relative yields of rice tops. Area of low yields indicated by small circles; area of 
high yields, by small crosses, Highest yield indicated by a large cross ; lowest, by large circles, 


Relative yields of grain are shown in the seventh column of 
Table 3, where the arrangement and method of presentation cor- 
respond to those used for the other yield data; and the grain 
yields have been plotted on the triangular diagram of fig. 3, 
which is similar in arrangement to fig. 2. 

The data showing the relative number of fruiting panieles in 
each culture are presented in the eighth column of Table 3. 
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DISCUSSION OF RESULTS 


Relative dry yields of tops.—The triangular diagram show- 
ing the relative dry yields of tops (fig. 2) brings out some 
interesting relations between the proportions of the salts 
supplied to the soil and the resulting plant growth as indicated 
by the production of dry tops. In this diagram the area of high 
yields (denoted by small crosses) occupies the right-hand corner 

. of the triangle, areas of medium yields occupy the central re- 


23 


One part 
(NH, 50, 


One part 
88 K, so, 


One part Ca (H, PO, ), 
Control, 18 


Fic. 3. Relative yields of rice grain. Area of low yields indicated by small circles; area of 
high yields, by small crosses, Highest yield indicated by а large cross; lowest, by large 
circles, * 

gion, and the area of low yields (denoted by circles) embraces 

the whole of the left-hand margin of the triangle. 

The area of high yields includes the cultures characterized 
by the highest proportions of ammonium sulphate, and it will 
be seen that no high yields were obtained when this salt made 
up less than 0.4 of the total osmotic value of the salt mixture. 
Culture R2C7 is apparently exceptional, since it gave only a 
medium yield, although it fies in a region where a high yield 
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might be expected. With this exception, all the cultures having 
high proportions of ammonium sulphate gave high yields of 
tops. An examination of this diagram with reference to the 
proportions of the.other two salts shows that high yields of tops 
were not obtained when potassium sulphate made up more than 
0.4 of the total osmotic value of the mixture, but that many cul- 
tures having low proportions of this salt gave only medium or 
low yields. Furthermore, it is seen that high yields were not 
obtained when primary calcium phosphate comprised more than 
0.5 of the total osmotic value, but that low or medium yields 
were obtained in many cultures in which this salt made up only 
a small proportion of the complete salt mixture. It is evident 
that high yields were definitely correlated with high proportions 
of ammonium sulphate (supplying the element nitrogen to the 
plants), and that high yields were not obtained with the highest 
proportions of potassium sulphate and primary calcium phos- 
phate, but could not be related definitely to low proportions of 
these two salts. , 

It will be noted that the highest yield of tops was obtained 
with culture R1C8, having the following fertilizer mixture: 
0.0154 gram molecule of primary caleium phosphate, 0.1228 
gram molecule of amonium sulphate, and 0.0154 gram molecule 
of potassium sulphate. This salt mixture contains the highest 


' proportion of ammonium sulphate tested, and the lowest propor- 


tions of primary calcium phosphate and potassium sulphate. 
The great increase in growth resulting from the addition of 
the fertilizer is shown by the fact that the yield of tops with 
the control culture, which was without fertilizer, was only 19 
per cent of that obtained with culture R1C8. 

Turning now to areas of low yields, it will be observed that 
these include a single row of cultures at the extreme left-hand 
margin of the triangle, together with two other cultures: R2C2, 
close to the left-hand margin; and R6C3, in the upper part of 
the right-hand margin. The latter culture, R6C3, is apparently 
abnormally low, oceupying a region generally characterized by 
medium yields. Aside from this apparently exceptional cul- 
ture, low yields are confined to cultures having very small 
amounts of ammonium sulphate; all of the cultures giving low 
top yields except R2C2 and R6C3, had only 0.1 of the total 
osmotic value of their salt mixtures due to ammonium sulphate. 
Inspection of the diagram with reference to the proportions 
of the other two salts— potassium sulphate and primary calcium 
phosphate—shows that low yields were obtained with all the 
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proportions of these salts tested. There is thus no relation, in 
the present tests, between low yields of tops and the proportion 
of either the potassium or the phosphate salt. 
The lowest yield obtained with any of the cultures, exclusive 
of the control, had a relative value of 21. This lowest yield, 
. indicated on the diagram by large circles, was obtained with 
three cultures—R1C1, R3C1, and R6C3. The first two of these 
cultures giving lowest yields were characterized by the lowest 
proportion of ammonium sulphate and relatively low propor- 
tions of primary calcium phosphate. The third culture, R6C3, 
had a much higher proportion of primary calcium phosphate (0.6 
of the osmotic value of its salt mixture) and a somewhat higher 
proportion of ammonium sulphate (0.3 of the total value of 
its salt mixture). The slight improvement in growth resulting 
from the addition to, the soil of these poorest salt proportions 
is shown by the fact that the average yield of tops from the 
control cultures (lacking fertilizer altogether) had a relative 
value of 19, as compared with the lowest value of 21 from the 
cultures supplied with the poorest fertilizer mixtures. This 
difference is probably not significant, and the most poorly fer- 
tilized cultures may be considered as about equal to the controls, 
Relative dry yields of grain.—The relative yields of grain 
are shown on the triangular diagram of fig. 3. Since it is the 
grain that is the commercial product of rice, the grain yield may 
be considered the most valuable growth criterion for this plant. 
As in the preceding diagram (fig. 2), the area of high yields 
is denoted by small crosses, areas of low yields by small circles, 
and the highest and, the lowest yields are indicated by a large 
cross and by large circles, respectively. In its general charac- 
teristies this diagram for grain yields is very similar to the 
one for top yields. The regions of high, medium, and low yields 
on the diagram, fig. 8, correspond rather closely with those of 
fig. 2, thus showing that the several sets of salt proportions 
affected grain and top yields in a very similar manner. The 
area of high grain yields is confined to the right-hand corner 
of the diagram, corresponding to the highest proportions of 
ammonium sulphate. High yields of grain were definitely cor- 
related, in these tests, with salt mixtures that contained high 
proportions of ammonium sulphate, and were never obtained 
when this salt made up less than 0.4 of the total osmotic value 
of the salt mixtures employed. As in the case of top yields, 
there was no clear relation, however, between grain yields and 
the proportions of either of the other two salts. Although high 
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grain yields were not obtained when potassium sulphate made 
up more than 0.3 of the total salt value, nor when primary · 
calcium phosphate comprised more than 0.5 of the total osmotic 
value of the salts supplied, nevertheless, high yields do not 
appear to have been determined by the proportion of either 
one of these two salts. 

‘The highest grain yield was obtained with culture R1C8, and 
the same culture gave highest top yields. This culture, it will 
be remembered, is characterized by having the highest propor- 
tion of ammonium sulphate tested in the series, and by having 
the lowest proportions of potassium sulphate and primary cal- 
cium phosphate tested: The remarkable improvement in grain 
yield resulting from proper application of fertilizer salts is shown 
by the fact that the control cultures, which received no addition 
of minéral nutrients, gave a yield of grain only 18 per cent 
as high as that obtained with this best fertilized culture, R1C8. 

Low grain yields were secured with practically the same sets 
of salt proportions as those that gave low top yields. · Аз seen 
in fig. 3, low yields of grain were produced in the cultures de- 
noted by the left-hand margin of the triangular diagram. Cul- 
ture R6C3, as in the case of top yields, is apparently excep- 
tional, since it gave low grain yields, although it occupies a posi- 
tion of the triangle where medium yields are indicated. It is 
apparent that low grain yields are correlated with low propor- 
tions of ammonium sulphate; which supplies the element ni- 
trogen. With the exception of culture R5C1, low grain yields 
were obtained with all cultures in which ammonium sulphate 
formed only 0.1 of the osmotic value of the salt mixture. Cul- 
ture R3C2, having 0.2 due to ammonium sulphate, and culture 
R6C3, having 0.8 due to this salt, also gave low grain yields. 
The proportions of the other two salts, potassium sulphate and 
primary caleium phosphate, do not appear to be related to the 
low yield of grain, since low yields were obtained with salt 
mixtures throughout the entire range of proportions of these 
two salts. 

Lowest yields of grain were obtained with three cultures— 
R1C1, R2C1, and R3C1. Аз already mentioned, the first and 
third of these cultures also produced lowest top yields. -The . 
salt mixtures added to all three of these cultures contained the 
lowest proportion of ammonium sulphate tested, and low pro- 
portions of primary calcium phosphate, but contained high pro- 
portions of potassium sulphate. A very slight, but probably not 
significant, improvement resulted from the addition of these Т 
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Relative yields of rice grain as related to proportions of individual fertilizer salts. 
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(Data are from Table 3.) 
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poorest salt mixtures to the soil, since the grain yield (20) ob- 
tained with these mixtures was slightly higher than the aver- 
age yield (18) from the control cultures. 

Grain yields and individual salts.—In fig. 4 the data of the 
relative yields of grain, given in the seventh column of Table 
` 8 and plotted on the triangular diagram of fig. 3, have been 
replotted in such a way as to bring out relations that may hold 
between yield values and the proportions of the individual salts. 
In all three graphs of. fig. 4 the relative yields of grain are 
plotted as ordinates. In the uppermost graph, A, the abscissas 
represent the cultures arranged as a series in the order of the 
magnitude of the ammonium sulphate content of their fertilizer 
mixtures, beginning with the culture receiving the highest 
amount of this salt and ending with the control culture having 
no fertilizer at all. In the middle graph, B, the abscissas re- 
present the cultures arranged in the order of the magnitude 
of the potassium sulphate content of the fertilizer mixture, 
while in the lowest graph, C, the cultures are similarly arranged 
in the order of the magnitude of the primary calcium phosphate 
content of the salt mixture. The most striking general features 
of these graphs are that the uppermost, although showing minor 
fluctuations, indicates a strong general downward slope to the 
right, while the two lower graphs fluctuate widely, with some 
indication of a general upward slope toward the right. Each 
of the three graphs will now be considered in greater detail. 

The uppermost graph was plotted in order to bring out any 
general relation that might exist between the proportion of 
ammonium sulphate (supplying the important element nitrogen) 
and the yield of grain. As just mentioned, the abscissas, from 
left to right, give the cultures arranged in order of the magni- 
tude of the ammonium sulphate content of their fertilizer mix- 
tures, and the ordinates represent the corresponding relative 
grain yields. The vertical dotted lines in this figure divide 
the eultures into nine groups; all of the cultures of each group 
received the same amount -of ammonium sulphate, but they dif- 
fered with respect to the proportions of the other two salts in 
the fertilizer mixture. A single eulture (to the left of the first 
vertical dotted line) had 0.8 of its total salt addition due to 
ammonium sulphate; the second group of two cultures had 0.7 
due to this salt, etc.; and the group of eight cultures, at the 
extreme right, had 0.1 due to this salt. Finally, the control 
culture, having no fertilizer at all, is plotted for the sake of 
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comparison. This graph shows a strong tendency to fall rather 
uniformly in passing from left to right. 

A generalized graph representing the downward slope of this 
graph might be shown by a straight line drawn from the value 
of 100, for the culture having 0.8 of its fertilizer addition due 
to ammonium sulphate, to a value of about 24, for the group 
of cultures at the right having 0.1 due to ammonium sulphate. 
It will be noted that the control culture, having no fertilizer, 
has a still lower value (18). Thus, with decreasing proportions 
of ammonium sulphate in the fertilizer mixture there was a 
general tendency for the yield of grain to decrease, which 
strongly suggests that the yield of grain, under the conditions 
of this experiment, was approximately proportional to the am- 
monium (nitrogen) content of the fertilizer mixture applied to 
the soil. This graph exhibits irregularities "or fluctuations, 
which are in part due, no doubt, to unknown or uricontrolled 
conditions (such as initial internal differences in the plants 
used), and also in part due to the fact that the suggested 
proportionality between yield and ammonium sulphate content 
of the mixture does not hold rigidly—the proportions of the other 
salts also influencing the yield. It must be added that still 
higher yields may be expected when tests are made with salt 
mixtures containing still greater amounts of ammonium sul- 
phate than any used in the present series. The results of a 
test with a salt mixture having approximately the proportions 
of culture R1C8 have indicated that increase in yield accom- 
panies an increase in the concentration of total salt added, until 
the latter has an osmotic value slightly higher than 2 atmos- 
pheres. Thus, increase in yield may be expected to follow an 
increase in the ammonium (nitrogen) content of the salt mix- 
ture up to more than four times the amount used in the present 
tests. Й 

The general proportionality between yields and the ammo- 
nium (nitrogen) content of the fertilizer is of course not sur- 
prising, since it has long been known that the amount of plant 
growth may usually be greatly increased by means of proper 
nitrogenous fertilizers. Russell,(12) page 32, in discussing the 
effects of nitrogen on cereal crops, states that the increasing 
effects produced, up to a certain point, by successive increments 
of suitable nitrogenous compounds may be due to the circum- 
stance that the additional nitrogen not only increases the con- 
centration of nitrogenous compounds in the soil, but also in- 
creases the amount of root (the absorbing surface) and of leaf 
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(the photosynthesizing surface). The process thus resembles 
autocatalysis, where one of the products of the-reaction acts 
as a catalyzer and hastens the reaction; but the increase does 
not go on indefinitely, because some other condition checks it. 
He further states that the first addition of nitrate causes a 
marked rise in the weight of the grain and the proportion of 
grain to the total product, but that successive additions show 
no further rise, and that an excess of nitrogenous fertilizer 
causes the proportion of grain to decrease, cereal crops produc-, 
ing a very high proportion of straw if the nitrogen supply is 
excessive. As will become evident from a discussion of the 
comparative plant measurements, in the next following section 
of this paper, that feature was not observed with the concen- 
trations of ammonium sulphate employed in the study upon rice 
here reported. : 

The middle graph, B, of fig. 4 should indicate whether or 
not a correlation exists between the proportion of potassium 
sulphate and the yield of grain. The arrangement of this graph 
is similar to that of graph A, except that the cultures in the 
middle graph are arranged as abscissas in the order of the 
magnitude of their potassium sulphate content. This graph is 
irregular and fluctuates most widely in its latter half, where 
the yield values with each amount of potassium sulphate vary 
from the highest to approximately the lowest value of grain 
yield. The character of this graph indicates that, with the 
soil, the plants, and the general conditions of the present experi- 
ment, there was little or no general relation between the potas- 
sium sulphate content of the fertilizer mixture and the yield of 
grain. The only suggestion of a general trend in this graph 
is an upward slope in passing from left to right. This might 
suggest an inverse relationship between the potassium sulphate 
content of the fertilizer and the yield. But, if the conclusion 
reached regarding the rough proportionality between yield and 
ammonium (nitrogen) supply be true, then this indicated up- 
ward slope, in passing from left to right, may be explained by 
the distribution of the salt proportions tested. It will be ob- 
served that, with 0.8 of the salt mixture due to potassium sul- 
phate, only 0.1 was due to ammonium sulphate; while with lower 
proportions of potassium sulphate much higher proportions of 
the ammonium (nitrogen) salt were used. Thus, the average 
content of the ammonium salt increases in passing to the right 
from one group of cultures to the next. If the yield is roughly 
proportional to the ammonium (nitrogen) content of the mix- 
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ture and practically uninfluenced by the potassium content, then 
this moderatély increased average yield with cultures having 
lower proportions of potassium sulphate is to be expected. ` 

From the evidence of fig. 3, and of graph B of fig. 4, it thus 
appears that the increased proportions of potassium added to the 
soil in the present tests were practically without influence upon 
the yield of grain, or possibly even reduced the yield. This 
experiment, therefore, indicates that a marked increase in yield 
of rice grain is not to be expected when a potassium fertilizer, 
or a fertilizer containing very high proportions of a potassium 
salt, is added to the soil, under conditions similar to those of 
the present experiment, 

An examination of graph C of fig. 4 furnishes conclusions 
regarding primary caleium phosphate that are similar to those 
given regarding potassium sulphate. This graph fluctuates very 
widely and exhibits a general tendency to rise somewhat with 
decreasing amounts of primary calcium phosphate. In a given 
group of cultures having the same content of primary calcium 
phosphate the yields vary from low to high values. This is ap- 
parently explained by the fact that the corresponding propor- 
tions of ammonium sulphate also increase in the same manner. 
The tendency of the average value of each group to increase 
somewhat as the proportion of phosphate decreases is inter- 
preted to be due principally to the fact that the average propor- 
tion of ammonium (nitrogen) increases in a similar way. 
Primary calcium phosphate appeared in the present tests to be 
practically without influence upon the yield of grain, or to exert 
a slight retarding action upon this yield. Consequently, the 
evidence presented by the graphs of fig. 4 indicates that slight 
benefit is to be expected from phosphate fertilizers, under the 
present experimental conditions, when compared with the very 
great. benefit resulting from the ammonium (nitrogen) fertilizer. 

Logical thoroughness in the interpretation of these results 
requires that at least mention be made of a point that.cannot 
be discussed adequately at the present time. The chemical 
elements— nitrogen, phosphorus, potassium, sulphur, etc.—may 
or may not be the units that are important to the plant. It is 
more probable that the ions—NHi+, P+, К+, 80,7, etc.—are 
the units that should be considered. The present tests make it 
logical to conclude that ammonium sulphate [ (NH,),SO,] made 
the plants grow better, and that the other salts had little or 
no influence beyond determining the partial concentration. of 
the ammonium sulphate. If, however, it is stated that the 
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nitrogen (N) content of the fertilizer mixture is apparently 
effective in determining certain differences in growth, the con- 
clusions are carried somewhat further than the experimental 
results justify. It must first be shown that the sulphate ion 
(SO,-) did not account for the improved growth. Indirect 
evidence that the sulphate ion did not determine the growth is 
furnished by the fact that increased yields were not obtained 
with increased proportions of potassium sulphate. Following 
this rather indirect line of reasoning, it is apparently safe to 
conclude that the ammonium ion (NH,*) in the fertilizer mix- 
ture was responsible for the increased growth. Since the ele- 
ment hydrogen of the ammonium radicle could hardly be sup- 
posed to bring about marked improvement in plant growth, it 
might then be concluded that the element nitrogen (N) was 
the important material in the fertilizer mixture. But the ele- 
ment nitrogen is not always beneficial in promoting plant 
growth. Indeed, several studies have shown that nitrogen in 
the nitrate (NO) form is of but little use for rice plants.* 
Thus, the importance of the element nitrogen should not be 
given especial emphasis without, at least, qualifying statements 
regarding the chemical combination in which the nitrogen exists; 
and, in general, it seems advisable to avoid the older assump- 
tion that the element nitrogen is important to plants. To 
illustrate this point an extreme example may be cited: Potas- 
sium cyanide (HCN) would never be regarded as efficacious in 
promoting plant growth. In view of these considerations, it 
seems best to state the main result of this study in specific terms, 
as folows: Ammonium sulphate, in the present experiments, 
brought about a marked improvement in the growth of rice 
plants in soil cultures, while primary caleium phosphate and 
potassium sulphate had little or no influence upon the plants. 
Comparison of plant data.—1t seemed of interest to sum- 
marize the different kinds of quantitative plant data in a way 
that would allow a ready comparison between the relative values 
obtained with each culture. This has been done by means of 
the graphs of fig. 5, which is somewhat similar in arrangement to 
fig. 4. For each of the graphs the ordinates represent relative 
growth data, while the abscissas give the cultures arranged in 
thg order of the magnitude of their grain yields, from highest 
to lowest. The uppermost graph, representing the relative 
yields of grain, has a rather uniform downward slope, from left 
to right, from 100, the highest value, to 18, the lowest. The 


2 See Kellner,(6) КеПеу, (5) and Езріпо. (3) 
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Fic. 5. Comparison between different kinds of plant measurements, (Data are from 
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lower graphs in this figure show the corresponding data of 
relative weight of tops, relative number of panicles, and relative 
height of tops, respectively, plotted with the same abscissas. 
The general slope and degree of fluctuation of the lower graphs 
give an idea of the degree of correspondence of the other kinds 
of data with those of the grain yield. By comparing the two 
upper graphs, it will be observed that in a general ‘way they 
correspond in slope. The uppermost graph, showing grain 
yields, falls in approximately a linear manner from the value 
of 100 to 18, since the order of arrangement is that of grain 
yield. The graph below this, for top yields, is somewhat irreg- 
ular, but has the same general downward slope as the graph 
for grain yields; in fact, the uppermost graph represents very 
well the smoothed graph that would be drawn from the graph’ 
of top yields. It may be concluded, therefore, that in.a general 
way yields of grain and of tops were proportional to one an- 
other; both were affected in a similar way, and to about the 
same degree, by. the same alteration in the various additions of 
fertilizer salts, 

When the next graph, showing the relative number of pani- 
cles, is compared with the graph for grain yield, a smaller 
degree of correspondence is seen; still, the two graphs cor- 
respond in general form at least. Though the variations are 
numerous and in some cases great, the number of panicles is 
in a very general way proportional to the yield of grain. 

The graph at the bottom of the page, representing the height 
of tops, fluctuates considerably, but differs from the graph for 
grain yield mainly in the fact that its slope is much less steep. 
The graph for height of tops shows a general downward slope 
from left to right; but the total range in relative values lies 
between 100 and 57, whereas in the case of the other graphs 
here considered the range is from 100 to approximately 20. 
Evidently, the various salt mixtures had a much less-pronounced 
influence upon the height of the plants than upon the number 
of panicles, the weight of the tops, or the yield of grain. This 
suggests that increased size in rice plants might be more defi- 
nitely shown by an increase in the number and size of the stools . 
than by an increase in the stem or leaf height. 

General considerations.—The plant and the soil in which it 
grows form an exceedingly complex physico-chemical system, 
in which the processes are determined by many variable condi- 
tions. The development of scientific agriculture requires care- 
ful investigation of the general principles determining the rates 
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of the processes that take place in this system, and proper 
fertilizer practice must depend upon a knowledge of these 
principles. Although investigators have been working for a 
century on the general problem of the salt nutrition of plants, 
nevertheless, scarcely more than pioneer work has thus far 
been done in this field. For the proper interpretation of the 
mineral requirements of even a single plant species, an enormous 
amount of research would be required. The present study sug- 
gests a number of problems that need to be subjected to careful 
investigation, some of which are mentioned below. 
In the study reported in this paper only one total concentra- 
tion of the fertilizer salts was tested. Similar experiments 
should be conducted with a range of total concentrations, from 
very low values to values that are well above the optimum.‘ In 
this way it will be possible to determine approximately the 
optimum proportions of the fertilizer salts at the optimum total 
.concentration. Such studies should enable us to determine the 
very best total concentration and the best proportions of these 
fertilizer salts for the growth of rice plants under the general 
conditions of these experiments. Studies should be made ex- 
tending the sets of proportions to include single salts and mix- 
tures of two of the salts used in the present study; since, under 
certain conditions, just as satisfactory growth may be obtained 
when only one or two of these salts are used as when all three 
are employed. Furthermore, such studies must be made to in- 
clude many types of soils that are different from the one used 
in the present work. This is requisite because the amount and 
character of growth made by a given plant species is strongly 
influenced by the physical and chemical characteristics of the 
soil, and these characteristics influence the effect produced by 
fertilizer additions. Soil temperature, soil water content, and 
soil air content are likewise important. The studies must also 
include an investigation of the effects of different methods of 
cultivation, and must be extended to field tests. This phase of 
the problem will necessitate a study of the physical, chemical, 
and biological changes that take place in the soil as the result 


“It must of course be borne in mind that optimum conditions for one 
plant process are likely to be different from those that represent optimum 
conditions for other plant processes, and also that the optimum total con- 
centration for one set of salt proportions may be different from that for 
another set. . 

*See McCall,(10) p. 214; also Breazeale,(1) Livingston,(7) Livingston 
and Hawkins,(8) Pulling and Livingston,(11) and Trelease. (16) 
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of the addition of fertilizer salts, and may involve a determina- 
tion of the changes that the salts undergo after they are added 
to the soil. Such changes may be due to chemical reactions, to 
absorption phenomena, ‘or to both, | 

In the present tests, the total quantity of fertilizer was sup- 
plied in a single addition to the soil, made before the plants 
were placed in the latter. Obviously, an adequate investigation 
of this problem will require, also, investigations of the effects 
produced by adding the fertilizer salts at intervals during the 
growth of the plants. 

Since the saprophytic organisms that inhabit the soil play 
a very important part in the chemical changes that take place 
in the soil, a further study must be made of the relation of soil 
bacteria and fungi to the plant reactions resulting from altera- 
tions in the supply of mineral salts. 

The study here reported deals with the effects of additions 
of various proportions of salts containing elements that are 
essential to the growth of plants. Substances that supply only 
non-essential elements are known to produce marked alterations 
in the growth of some plants; and the reactions of plants to 
various stimulating or poisonous substances appear to vary with 
differences in the proportions and concentrations of the nutrient 
salts.^ Therefore, studies of the kind here discussed must in- 
volve the elements that are likely to produce toxic or stimulat- 
ing effects in the plant. Also, investigations should be made 
into the relation of soil aération to changes induced by altera- 
tions in the mineral salts, with specific reference to the rice 
plant. Moreover, since the effects produced by altering the 
salt supply are very likely to depend upon the acid or alkaline 
reaction of the soil, this phase of the problem must be further 
investigated. 

In the present work, three very common fertilizer salts have 
been employed; one supplying nitrogen in the ammonium form, 
another supplying potassium, and the third the phosphate rad- 
icle. These same nutrients may, obviously, be supplied to the 
plant in available forms by means of many other chemical sub- 
stances besides those used in the present tests, and the plant 
responses may be expected to depend upon the nature of these 
substances.(9) Consequently, studies must be made of the ef- 
fects produced upon the rice plant by supplying these necessary 
mineral nutrients through the agency of many other substances, 


*See Brenchley,(2) and Free and Trelease. (4) 
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including the so-called natural fertilizers, such as manures, soy- 
bean cake, etc. 

It is a well-established principle of plant physiology that the 
amount and character of growth made by a given plant species 
is greatly influenced by climatic conditions.(12) With other 
aérial conditions, the comparative results recorded in the 
present paper might have been very different. Consequently, 
adequate studies of the salt requirements of the rice plant must 
involve a consideration of climatic variations. Such studies 
will necessitate tests during the different seasons of the year, 
and will require a correlation of changes indueed by alterations 
in the salt supply with fluctuations in the conditions of air 
temperature, sunshine intensity, and evaporating power of the 
air. 

The preceding discussion has dealt exclusively with the con- 
ditions of the' environment; first, the conditions that are ef- 
fective around the roots and, second, those that are effective 
around the aérial parts of the plant. Besides these external 
conditions, it is well known that the internal conditions influence 
the amount and quality of plant growth; and, before general 
interpretations may be obtained regarding the salt nutrition of 
the rice plant, it will be necessary to employ many varieties 
of rice and to investigate the salt requirements during the 
various developmental stages of each of these varieties. The 
best salt proportions for vegetative growth of rice may be ex- 
pected to be different from the best proportions for the period 
of flowering and fruiting. Ё 

It will be seen that the conditions in this system, composed 
of the plant and its environment, are exceedingly complex, and 
that the investigations here briefly outlined will require an 
enormous amount of work and time. The conditions surround- 
ing the roots may be considerably simplified and more easily 
controlled by employing solution cultures or sand cultures in- 
stead of soil cultures; and it is probable that many of the lines 
of investigation here mentioned can be best approached by 
means of solution cultures and sand cultures, under carefully 
controlled laboratory conditions. 

As yet we must depend largely upon the method of trial for 
determining what fertilizer salts and proportions must be used 
upon a given type of soil for a certain kind of plant growth. 
Thus far, general principles that may be applied to this problem 
have not been obtained’ but a gradual advance in our knowledge 
of salt requirements may be expected to result from such trials. 
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ILLUSTRATIONS 


TEXT FIGURES 


Fic. 1. Diagram showing culture numbers and osmotic proportions of the 
three salts. 

2. Diagram showing relative yields of rice tops. Area of low yields 
indicated by small circles; area of high yields indicated by small 
crosses. Highest yield indicated by a large cross; lowest, by 
large circles. 

3. Diagram showing relative yields of rice grain. Area of low yields 
indicated by small circles; area of high yields indicated by small 
crosses. Highest yield indicated by a large cross; lowest, by 
large cireles. 

4, Relative yields of rice grain as related to proportions of individ- 
ual fertilizer salts. (Data are from Table 3.) : 

5. Comparison between different kinds of plant measurements. (Data 
are from Table 3.) 
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SUPPLEMENTARY NOTES ON THE SOCIAL BEES OF 
THE PHILIPPINE ISLANDS 


By T. D. A. COCKERELL 
Of the University of Colorado 


The discovery of a new species of Bombus on Negros Island 
is an event of considerable interest; and it is very satisfactory 
to obtain a new variety from Luzon, with the hitherto unknown 
male of B. irisanensis. 


Bombus irisanensis Cockerell var. baguionensis var. nov. 

The workers differ from the original description in having 
the fifth segment of abdomen in middle or right across, and the 
sixth, with long pale fulvous hair instead of black. The male 
has the hair of apical part of the abdomen black, as in the 
type. The clypeus of the male is covered with ocherous hair, 
and the third antennal joint is a trifle shorter than the fourth, 
the two together being scarcely longer than the fifth. The an- 
térior wing of the male is about 16.5 millimeters long; the 
expanse, about 41. The first two abdominal segments in the 
workers have the hair pale fulvous or ochraceous; in the male 
it is darker, on the second segment almost a seal brown. In 
the male the hair of the legs is black,. but in the workers the 
tibia have long fulvous hair, sometimes partly dark. It seems 
best, on account of the numerous differences, to distinguish 
this form as variety baguionensis, but it remains to be seen 
whether the Irisan type is racially distinct, or was described 
from a ‘peculiarly colored individual. The type of the variety 
is a worker with fifth abdominal all pale haired, and the hind 
tibie and tarsi red. (Baker 11841.) Тһе third antennal joint 
is distinctly longer than the fifth. 

Luzon, Benguet, Baguio (Baker 11840, 11841, 11842), 1 
male and 3 workers, 


Bombus bakeri sp. nov. 

Female.—Length, about 22 millimeters; anterior wing, 13.5; 
black, robust, very hairy; anterior and middle tibi» and tarsi 
dark reddish, hind tibiæ and tarsi clear ferruginous; malar 
Space about as broad as long; labrum bigibbous, fringed with 
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red hair; third antennal joint a little longer than fifth, fifth 
longer than fourth; clypeus convex, smooth and shining in mid- 
dle, punctured at sides; sides of clypeus depressed, separated 
from disk by a low ridge; clypeus overlapped by long fulvous 
to dark reddish hairs; hair of head otherwise, and of thorax 
entirely, rusty black, very dark; tegule black, obscure reddish 
posteriorly; wings pale reddish, orange-tinted, the broad outer 
margin more dusky; femora with black or dark hair, tibiz and 
tarsi with light fulvous hair, ferruginous on inner side of tarsi; 
abdomen with rusty-black hair on first four segments, becoming 
red on apical part of fourth, and beyond this clear reddish 
fulvous. 

NEGROS, Cuernos Mountains (Baker 11839), 2 specimens. In 
coloration this resembles B. eximius Smith var. tonkinensis 
Friese, but the malar space is much longer than in eximius. 
Structurally, the species is related to B, irisanensis. 


Apis florea var. rufiventris Friese. 
Apis florea var. rufiventris Friese, BUTTEL-REEPEN, Mitt. Zool. Mus. 
Lm (1906) 170, 197; ENDERLEIN, Stett. Ent. Zeit. (1906) 338, 
344. à 
PALAWAN. This has segments 1 to 6 of the abdomen almost 
uniformly red brown. The reddest form received from San- 
dakan, Borneo (Baker), has only the first two abdominal seg- 
ments reddened, as described for typical florea. The form 
ешт (Smith), with black abdomen, also occurs at San- 
akan. 


Apis binghami Cockerell. 


Apparent!'y common at Manila, where Mr. R. C. McGregor 
collected a number of specimens November 7 and 9, 1918. They 
visit the flowers of Antigonon leptopus Hook. & Arn., accord- 
ing to a note supplied by Mr. McGregor, 


Apis dorsata Fabricius. 


SINGAPORE (Baker 9220), BORNEO, Sandakan (Baker). I 
have no specimens from the Philippines. 
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PROTOZOÜLOGIC AND CLINICAL STUDIES ON THE 
TREATMENT OF PROTOZOAL DYSENTERY WITH 
BENZYL BENZOATE 


IL. TREATMENT OF A CASE OF ACUTE BALANTIDIOSIS; RECOVERY ; 
DEATH FROM OTHER CAUSES; FAILURE TO FIND THE PARASITES 
IN THE BOWEL LUMEN AND GUT WALL AT AUTOPSY 1 
By FRANK G, HAUGHWOUT 
Protozoólogist, Bureaw of Science 
and 
Eris DOMINGO 
Specialist in Nervous and "Mental Diseases, Philippine Health Service 


WITH A PRELIMINARY NOTE ON THE ANATOMICAL FINDINGS 
AT AUTOPSY 


By WALFRIDO DE LEON : 
Instructor in Pathology, University of the Philippines 


In the first paper of this series the senior author, in collabo- 
ration with Doctors Lantin and Asuzano,(1) reported on the 
treatment of eight cases of acute entamoebiasis with benzyl 
benzoate. The results obtained in that series were so en- 
couraging that it was determined to extend the experiments to 
affections produced by other intestinal protozoa. Subsequent 
experiments on cases of entamebiasis have confirmed our earlier 
observations, but the treatment of flagellate infections has been, 
as was our expectation, much less encouraging. The case about 
to be reported is the first infection with Balantidium coli that 
has fallen under our control since the experiments were started; 
and, although we report a single case with some hesitation, still, 
the circumstances under which the case was studied were, in 
some respects, so favorable, and the results we obtained 
so good, that we feel justified in making the report in order 
that other investigators may take up the work as opportunity 
comes to them. Moreover, it must be recalled that the clinical 
treatment of balantidiosis has always been more or less 
unsatisfactory. 


'Contribution from the laboratory of protozoólogy and parasitology, 
Bureau of Science. 
| 633 
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When we fitst undertook the study of the material obtained 
at the necropsy of our case, the findings seemed relatively sim- 
ple. But, as we continue the study of our sections and toto 
mounts, interesting problems present themselves and empha- 
size the necessity of a more thorough study of the material. 
Therefore, we have decided to report the autopsy findings very 
briefly in this paper and reserve the details for a paper to be 
published later, by which time we shall have, in addition to 
the material from this case, more material from other sources 
for comparison. 

The salient features presented by the case now under con- 
sideration are as follows: 

The patient developed dysentery late in December of last 
year. The stools were dysenteric in character and contained 
swarms of Balantidium coli. Bacteriological cultures were neg- 
ative for Bacillus dysenterix. Local ,treatment was given by 
proctoclysis; but on January 10, when the case was first 
referred to the senior author, the patient had lost greatly in 
strength and appeared to be approaching death. On January 
18, when treatment with benzyl benzoate was started, the patient 
was practically in extremis.. The bowels were in almost 
constant motion, and he was apparently in great pain and dis- 
tress. It seemed unlikely that any treatment would be suc- 
cessful. à 

However, four days after the treatment was started, all other 
forms of treatment having in the meantime been discontinued, 
the pain and tenesmus had entirely disappeared and the patient 
was passing formed, feculent stools; his appetite had shown 
distinct improvement, and he was able to sleep quietly. The 
treatment, was continued for twenty-four days, the balantidia 
showing a general tendency to disappear and finally appearing 
in the stool for the last time on January 29, nineteen days 
before the death of the patient from causes unrelated to the 
dysentery. 1 

During the course of the benzyl benzoate treatment the pa- 
tient showed a slow but constant improvement as regarded his 
general condition. The dysenteric symptoms never recurred, 
and his stools, though occasionally soft, were always feculent. 
About February 12, however, he became sick again with symp- 
toms indicating trouble in the respiratory tract. He rapidly 
grew worse, and died on February 17. His Stool was examined 
for the last time the previous day. It was hard and feculent 
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and contained no balantidia. The patient had received no ben- 
zyl benzoate since February 6. 

Autopsy was performed one hour after death, the body still 
being warm. Scrapings were taken from points along the in- 
testinal tract and search made in them for Balantidium. None 
was found. The site of the dysenterie process was found in 
the region of the splenic flexure. The ulcerative process had 
healed. This area was cut out with some of the neighboring 
gut, divided between the two operators (W. de L. and Е. G. Н.), 
and immediately placed in fixing solution. Subsequently it was 
all cut into many small blocks and embedded in paraffine. Sev- 
eral sections were cut from each block and stained. Study of 
these gave ample evidence of the former presence of the para- 
sites, but we utterly failed to find the parasites themselves. 
This is in such marked contradistinction to the findings in the 
intestines of persons who have died of balantidial dysentery, 
that we are inclined to ‘suspect that our patient had lost his 
balantidial infection some time before death. 

The patient was a male Spaniard, 54 years old, and was ad- 
mitted to the psychiatric ward of San Lazaro Hospital, Manila, 
on January 18, 1917, by the attending physician, Dr. Samuel 
Tietze. Doctor Tietze informs us that the man showed no 
symptoms of balantidiosis prior to the onset of the acute attack 
. on December 21, 1919. The patient, previous to his admission 
to San Lazaro Hospital, had been confined in the Hospicio San 
José in Cavite. No earlier history was forthcoming from that 
institution. He was fairly well nourished and fairly neat in 
his habits. Mentally, he was depressed, idle and seclusive, 
mumbling in speech, and his answers to questions were sense- 
less and irrelevant. Nothing in his history or habits gave us 
any clue as to the manner in which he became parasitized with 
Balantidium, A diagnosis was made of terminal dementia of 
the senile, arteriosclerotie type. 

The dysenteric symptoms developed abruptly on December 
21, on which day he was found lying on his bed, too weak to 
move about. He was having frequent watery stools, that were 
greenish in color and apparently was suffering much pain. 
Throughout the course of the disease we frequently were com- 
pelled to draw conclusions regarding the presence or absence of 
pain and tenesmus from a study of the patient’s countenance, 
for his answers, when he answered at all, were misleading. We 
likewise found it difficult to determine the exact number of 
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stools passed by the patient during the twenty-four hours. He 
usually failed to call the nurse when his bowels moved, and we 
had reason to suspect, in many instances, that the results ulti- 
mately found by the nurse represented the product of two or 
more stools. This naturally makes our clinical report more or 
less incomplete. 

The patient refused all food and grew steadily weaker. He 
was given appropriate stimulation, but showed no improvement, 
Balantidium coli was first found in his fæces by Doctor Tor- 
billo, of the hospital laboratory, on December 23. The stool 
was negative for Bacillus dysenterix. In the absence of any 
treatment of proved efficacy, santonin was given in the hope 
of benefiting the patient. It apparently had no effect. 

The condition of the patient grew steadily worse. From 
time to time he vomited his food and finally refused to take 
any. As a consequence of this he became very weak. He was 
given proctoclysis with normal salt solution, which was usually 
poorly retained. On January 10, as the patient refused to 
take anything by mouth, an attempt was made to administer 
nutritive enemata. As he was, at that time, having almost 
continuous bowel movements accompanied by much pain and 
tenesmus, this attempt, as might be expected, was not successful. 
Better results were secured later. 

On January 10 the stool was examined for the first time by 
the senior author. It was totally devoid of fecal matter and 
consisted mainly of balantidia, pieces of desquamated epithe- 
lium, and leucocytes, all suspended in mucus. Small numbers 
of erythrocytes were scattered through the mass, but the stool 
was scarcely "bloody." The balantidia, which were present in 
immense numbers, showed considerable variation in size, as if 
division were proceeding somewhere at an exceedingly rapid 
rate. A few dividing forms were seen in the stained prepa- 
rations that were made at the time. All were in approximately 
the same stage of division—an early telophase—as if something 
had occurred to arrest the process. 

There was little change in the condition of the patient for 
the next few days, aside from continued loss of strength. On 
the morning of January 13, however, the administration of ben- 
zyl benzoate was started in doses of ten drops of the 20 per cent 
alcoholic solution given in water three times a day. In the 
afternoon, the patient seemed to have experienced some relief, 
and he took food without resistance. The following day he was 
distinctly better and gave no sign of the presence of either pain 
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or tenesmus. His bowels moved eight times. Five of these 
movements were reported by the nurse as being watery, one 
“resembled condensed milk,” and two were soft and feculent. It 
is to be regretted that none of these was saved for examination. 

The dose of benzyl benzoate was increased to fifteen drops, 
three.times a day, on January 15. On January 17 the patient’s 
bowels moved twice. The first stool,: Passed at 7 o’clock in the 
morning, was yellow, watery, and feculent. No blood or cel- 
lular débris was found. It contained numerous active balan- 
tidia. The second stool was passed at 9.30 a.m. It was yellow 
and semiformed and, like the earlier specimen, contained no 
tissue elements. A few sluggish balantidia were found; also 
numerous ova of hookworm and Trichuris. The latter contin- 
ued to appear regularly up to the time of the patient’s death. 
Both helminthal infections were very heavy. 

The patient passed only one stool the following day, and it 
was not saved for examination. His general condition was 
much improved in every way. As he seemed to tolerate the 
drug well, the dose of benzyl benzoate was raised to twenty 
drops three times a day on January 19. His bowels moved 
once, but the specimen sent to the laboratory was unfit for 
examination, so no stress can be laid on our failure to find 
parasites on that day. А few vigorous balantidia were found 
the next day, however, and on January 21, notwithstanding the 
patient was eating and sleeping well, his stool, which was soft 
and yellow, contained traces of mucus and swarms of healthy- 
looking, vigorous balantidia. The parasites appeared to be as 
numerous as they were at the height of the acute stage of the 
infection and their increase in numbers was abrupt and very 
marked. On January 22, the stool was diarrheal, but con- 
tained no albuminous matter. No balantidia were found in 
either the fresh or the stained preparations. A few badly plas- 
molyzed balantidia and some that were dead were found in the 
Stool the next day, however; but with them were several hook- 
worm eggs in a late stage of segmentation, indicating that 
the condition of the balantidia was due to the age of the stool 
rather than the action of the drug. | ` 

The general soft and feculent character of the yellow stools 
was maintained until February 1, when the fæces became hard 
and constipated and so remained until the patient died. The 
balantidia appeared in the fæces for the last time on January 
-29, when four sluggish, badly deformed individuals were counted 
in the examination of twelve fresh preparations, by the aid of 
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the mechanical stage. The administration of the benzyl ben- 
zoate was continued, however, until February 6, when the 
patient vomited and complained of severe abdominal pain. We 
are inclined to believe it possible that the vomiting might have 
been caused by the drug, because, in one or two instances, the 
senior author has encountered patients who complained of a 
slight degree of nausea after the drug had been administered to 
them over a period of several weeks. However, the great 
majority of the patients studied by him have never complained 
of even this. In no instance has the nausea attributed to benzyl 
benzoate been in any way comparable to that produced in the 
general run of cases by ipecacuanha or emetine-bismuthous- 
iodide. ; 

The abdominal pain subsided under paregoric, but the pa- 
tient began.to complain of general bodily pain, and on February 
11 it was seen that he was very ill. He was unable to swallow 
his food. Later, he became delirious and suffered distressingly 
in his efforts to breathe. His stools remained well formed—a 
state bordering on constipation—and careful search failed to 
reveal any balantidia. The last stool was examined just twenty- 
four hours before the death of the patient, which occurred at 
3.20 p. m., on February 17. It was negative for Balantidium. 

The abdominal and thotacic cavities were open one hour and 
ten minutes later. The intestinal tract was removed as quickly 
as possible. Inspection of the body before this had led to the 
discovery of a shallow but rather extensive infected ulcer about 
5 centimeters in diameter over the prominence of the large tro- 
chanter on the right side, 

The left pleural cavity contained about 150 cubic centime- 
ters of sero-purulent material. The base of the left lung was 
slightly adherent to the pleura by fibrino-purulent adhesions. 
The right pleura was free and slightly moist. 

The left lung was greatly congested at the inferior lobe, the 
base of which was hemorrhagic. In two places the lung was 
greenish in color, necrosed and suppurating. Much purulent 
material was expressed from these necrotic areas. Purulent 
material was also expressed from the cut ends of the bronchi. 
The upper lobe of the right lung was pale, slightly pigmented, 
and slightly emphysematous. This lung was congested at the 
base. Thin, easily removable adhesions were found between 
the base of the left lung and the adjacent pleura, 
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Pathological changes were noted also in the heart, spleen, 
‘liver, and kidneys, which, so far as we can determine, seemed 
to bear no relation to the balantidial infection. 

The alimentary tract was examined with particular care. 
Fecal material was taken from points along the lumen of the 
intestinal tract, promptly fixed, and later examined for balan- 
tidia. None was found. The small intestine showed a slight 
thinning of the mucosa, and a marked thinning of the entire 
wall. The large intestine showed some cedema and slight in- 
duration of the wall which, àt the points of flexure, was 
thickened. This thickening was slight in extent and was most 
marked in the sigmoid colon near the cecum in the region of 
the splenic flexure.: At this point the intestinal wall was thicker, 
rougher, and more congested than the rest of the gut and 
.Showed petechial hemorrhages. It was firm in consistence. 

Here the mucosa was slightly congested and dirty looking. 
There was evidence of an increase of the mucous secretion and . 
of epithelial desquamation. No ulceration of any kind was 
noted macroscopically in any portion of the gut. The anatom- 
ical diagnosis was: Toxemia, acute vegetative septicemia, 
aortic endocarditis, abscess of the base of the left lung with 
fibrino-purulent pleurisy, acute bronchopneumonia of the base 
of the right lung, fatty degeneration of the viscera, chronic ca- 
tarrhal colitis, and hemorrhagic infarction of the spleen. 

The area of the large intestine that had been the site of the 
healed colitis was excised and divided between the two opera- 
tors. That taken by the pathologist was fixed in Zenker’s fluid; 
that taken by the senior author was fixed in Bouin’s picro-aceto- 
formol fluid. Pieces were similarly cut from the ileum near 
the ileo-czecal valve and from the duodenum, divided and fixed 
similary. Blocks cut from the other viscera were fixed in Zen- 
ker’s fluid. : 

After thorough washing out of the fixing fluid, the intestine 
was cut into many small pieces. These were embedded and 
sectioned. We fully expected to find balantidia in the intestinal 
tissues, notwithstanding we had failed to find them in the 
Iumen of the bowel, and when sections from the first few blocks 
failed to yield any, we were at first mildly interested; but when >. 
we had cut and stained three to five sections from each block 
of the Bouin-fixed tissue, and had utterly failed to find any 
parasites, our interest was thoroughly aroused. More sections - 
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were cut from the same blocks and also from blocks that 
contained apparently undamaged tissue, but the search for 
balantidia was still fruitless. We also failed to find balantidia 
in blocks of the tissue that was fixed in Zenker’s fluid. Need- 
less to say, we found no parasites in the lung, liver, or other 
viscera. 

As stated in the beginning, it is not our intention at this 
time to describe in detail the pathological changes observed 
on study of our preparations. While we failed to find para- 
sites in their customary habitat or, indeed, in other localities 
where we have found them in other cases, we certainly discov- 
ered in the intestine what we, at present, are inclined to inter- 
pret as unmistakable evidence of their former presence. But 
some of the points involved are too fine to warrant any positive 
statements on our part until we have gone over the material. 
repeatedly and cut new sections and compared them with sec- 
tions cut from other cases. Then we may be able to add some- 
thing definite to what is already known concerning balantidiosis 
in man. 

The general microscopic picture presented by our sections 

was cloudiness of the muscular coat and moderate injection of 
the blood vessels. There was some œdema of the submucous 
coat and of the interglandular tissues, with slight diffuse infil- 
tration of the superficial mucosa with polymorphonuclear leuco- 
cytes and a moderate number of plasma-cells. The material 
showed a catarrhal colitis, with some very superficial ulcera- 
tions accompanied by slight secondary infection. 
‚ In any event, it cannot be said that our failure so far to 
discover balantidia in the tissues was due to their destruction , 
by post-mortem changes, for our tissue was fixed, and well 
fixed, within one and a half hours following the death of the pa- 
tient. Balantidia in a fair state of gross preservation have 
been found in tissues fixed twelve hours and more after the 
death of the patient. Our material, particularly that portion 
fixed in Bouin’s fluid, was in excellent condition, and there was 
remarkably little shrinkage of the glandular elements. 

Aside from the interest it holds to the student of the problems 
connected with protozoal dysentery, this case is of interest to 
the clinician, by reason of the fact that the treatment of balan- 
tidial dysentery in the past has been anything but satisfactory. 

' The ipecacuanha compounds seem not to be аз efficacious as 
they are in entamebiasis, and other modes of treatment have 
been disappointing. If it is possible in subsequent cases to se- 
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сиге results similar to those we seem to have attained by the 
use of benzyl benzoate in this case, the outlook for the patient 
will appear more favorable. 

Mason(4) has recently reported on the treatment of a case 
of balantidiosis, occurring in a Danish missionary in Yunnan 
Province, China, with oil of chenopodium and olive oil injected 
directly into the lower bowel. The acute symptoms cleared up 
very promptly. The patient had a slight relapse six days after 
the second treatment and was treated again. The case was 
under observation for three weeks, at the end of which time 
the stools were negative for the parasites and the patient seemed 
perfectly well. Mason takes a conservative view of his case 
and admits the possibility of a relapse, but reports his findings 
as we do ours, for what they may be worth to other investiga- 
tors. We gather from his account of the case, however, that 
it was not nearly so severe as ours, for his patient seems to 
have been ambulant. Three weeks’ observation is too small a 
limit to place in determining a cure, as Mason seems fully to 
realize. 

SUMMARY AND DISCUSSION 


By FRANK G. HAUGHWOUT 


A case of acute balantidiosis, complicated by infections with 
hookworm and Z'richuris, was treated with benzyl benzoate. 

At the time treatment was started, twenty-three days after 
the onset of the disease, the patient was exhausted and ap- 
parently near to death, 

The abdominal.pain and tenesmus, associated with the dys- 
enteric process, disappeared within twenty-four hours after 
treatment was started and did not return again, even after 
- treatment was stopped twenty-four days later. 

The parasites showed a tendency to diminish in numbers in 
the feces until the eighth day following the institution of treat- 
ment, when they suddenly appeared in the stool in immense 
numbers. On this day. the stool was feculent, but contained 
mucus, No demonstrable tissue elements were found. I am 
inclined to regard this as the expression of a wholesale exodus 
of the ciliates from the tissues. 

I believe that, had the patient not been under treatment, 
this “swarming” of the parasites would have been accompanied 
by pain, tenesmus, and the other symptoms constituting the 
dysenterie complex. 

That the patient did not exhibit the symptoms that ordinarily 
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accompany the departure of such large numbers of parasites 
from the tissues is, I believe, ‘largely due to the selective action 
of benzyl benzoate. This drug, as Macht(2) has shown, acts 
in a manner similar to papaverin, in that it tends to inhibit per- 
istalsis of smooth muscle organs, and lowers their tonicity and 


relaxes their spasm, : 
It is to be noted that Mason’s patient suffered а relapse of a 
somewhat similar nature, six days after the second course of 


treatment was administered. : 

Observations I have made on this and other cases of balan- 
tidial infection, indicate the likelihood that Balantidium coli 
behaves in the tissues very much as we believe Entameba histo- 
lytica ? behaves. It seems likely that during clinically quiescent 
periods of the infection there is a more or less constant migra- 
lion of the parasites, in relatively small numbers, back into the 
lumen of the intestine as a part of the normal life-cycle activ- 
ities of the organism. The natural outcome to be expected as 
a result of this would seem to be the prompt encystment of the 
organism as soon as it reached the lumen, but apparently this 
does not usually occur in man. The ciliates thereupon find 


*It will be noted that in this article the dysentery ameba is referred to 
as Entameba histolytica, whereas, in the first paper of the series it is 
spoken. of variously as Entameba dysenterica, Entameba dysenterica and 
Endameba dysenterica. Likewise, Ancylostoma is styled Ankylostoma in 
the table. Furthermore, there are allusions to “endamebiasis,” “endamebic 
dysentery,” “endamebas,” and “amebas.” This has led at least one en- 
tirely competent and discriminating reviewer, Trop. Dis. Bull. 15 (1920) 
190, to employ the accusing “(sic)” after some of these incongruities. With 
the reviewers, I have no quarrel; indeed, I am deeply grateful to them for 
unconsciously directing attention to what seems to me a growing and in- 
tolerable tendency.on the part of the editors of certain medical journals 
to alter accepted zodlogical terms to accord with their own notions and 
terminology. Not only do they commit an offense against rules that have 
been adopted after much thought and deliberation on the part of entirely 
capable zoólogists and which surely are as helpful to the physician as the 
zoólogist in that they aid him in the interpretation of the reports of the 
zoülogist, but they clog the literature with vague and incorrect terms. 

It is perhaps needless for me to say that as sent to the publisher, the ter- 
minology used in the manuscript was Entameba histolytica, Ancylostoma, 
entamæbæ and amobz. The only alterations of consequence that were 
made‘ in the сору in its preparation for the compositor were made in these 
zodlogical terms. The onus of the offense naturally falls upon the unof- 
fending authors—particularly the senior author—and the offense is all 
the more heinous in that he has occupied the chair of protozodlogy in a 
large university. in the tropics for several years. Had the paper been 
written by medical men who had never specialized in protozoélgoy, the offense 
could, in a measure, have been condoned as those things have been con- 
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themselves unprotected in a most unfavorable environment for 
locomotion and the procuring of food suited to them. If the 
fæces are hard and lacking in moisture, the greater number 
of the organisms probably perish before reaching the anus. 
On the other hand, if the feces are soft or fluid, the parasites 
live long enough to be seen by the microscopist, if he examines 
the stool with reasonable promptness. So far, there seems to me 
no good evidence that Balantidium coli derives any nourishment 
from the feces—indeed, the indications are that nothing what- 
ever is taken in through the cytostome after the balantidia leave 
the tissues. This, of course, lends support to the supposition 
that this species of Balantidium is an obligatory tissue parasite 
in man. 

However, when something happens to bring about the ex- 
pulsion, in large numbers, of the parasites from the submucous 
tissues, a tremendous stress is placed upon the tissues. The 
parasites appear to make their way down between the glands 
of Lieberkuhn and the supporting stroma. When they do this 
in small numbers, the separation of the tissue elements probably 
closes up rather promptly, and the relatively few bacteria en- 


doned in the past. The editorial indecision that led to the designation of 
the generic name by three separate spellings can only be regretted, All 
this necessitated the attachment of errata slips to each reprint of the 
article that was sent out, 

I know of no ameeba bearing the specific name “dysenterica,” and search 
of the literature has so far failed to reveal one to me. Therefore, I cer- 
tainly do not care, in view of the present state of our knowledge of the 
parasitic amebe іп man, to stand sponsor for any further additions to 
the already confusing synonomy of Entanuveba histolytica, Doubtless the 
person who made this alteration in our manuscript had heard of the name 
Endameba dysenteri# as employed by Pestana after Councilman and La- 
fleur, and, with the object, perhaps, of making the name run more trip- 
pingly off the tongue of the busy practitioner, changed it to “dysenterica.” 
Manifestly, economy of space was gained by changing entamebe to “enda- 
mebas" and amoba to “ameba,” although the latter term may be collo- 
quially used as a group name with more or less propriety. 

I am one of those who are in entire accord with Prof, Clifford Dobell 
regarding the inconsistency and inadvisability of substituting the specific 
name dysenterie for Schaudinn’s ill-chosen, but nevertheless time-honored, 
name histolytica as the specific name for the dysentery ameba. In view of 
this it is, to say the least, somewhat disconcerting unwittingly to be made 
to appear as contradicting the teaching and writing of years. I cannot 
regard it as a mitigating circumstance that the proof of this paper was 
read in the United States by a friend who, though a scientific man, is not 
а zodlogist, and who could not be expected to cross swords with the editor 
on a question of nomenclature. 
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tering at the point of exit are probably promptly disposed of 
by the leucocytes, 

On the other hand, when large numbers of the parasites are 
passing out, this reparative process is hindered and the intes- 
tine responds to the developing irritation by increased peristal- 
sis that quickly becomes excessive. It is not improbable, then, 
that the violent peristalsis assists in the desquamation of epithe- 
lial structures already separated from their supporting tissues 
and, as a result, groups of epithelial cells become detached and 
contribute their share to the microscopic picture. The gates 
are then open to secondary bacterial invasion and the battle 
is on. 

It would seem as if benzyl benzoate, through its specific 
action on the smooth musculature of the intestine, might inhibit 
this suicidal tendency on the part of the organism. This may be 
the reason why our patient did not show the clinical picture of 
acute balantidiosis with his parasitic relapse of January 21. It 
also may explain how it happens that a patient may pass fre- 
quent stools consisting mainly of tissue débris, pus, and parasites 
on one day, and four days later pass practically normal, feculent 
stools in which no traces of cell débris can be detected. Such 
were our observations in this case. 

The case, however, raises other questions regarding the ac- 
tion of benzyl benzoate on intestinal protozoal infections. So 
far as our study of the material has progressed, the autopsy 
seems to have furnished evidence that a cure, in an absolute 
Sense, was brought about coincidentally with the employment 
of the drug and possibly as a direct result of its action on the 
parasites. Balantidia were absent from the feces for nine- 
teen days prior to the death of the patient, although this, in 
itself, is not by any means convincing. But at autopsy we failed 
to find any in the lumen of the intestine. Furthermore, a 
thorough search of the tissues has, so far, failed to yield any 
of them; they may be there, but we have not found them yet. 
Has the drug a specific protozoócidal action? That is to be sus- 
pected, but remains to be proved. 'The work of Macht and 
Fisher,(3) on the toxic effects of benzyl benzoate on the free- 
living ciliate Paramecium putrinum, is no more convincing on 
that point than are many other similar, painstakingly conducted 
experiments with free-living protozoa or with parasitic spe- 
cies in vitro. However, their suggestion that such specific action 
on parasitic organisms may follow the splitting off of the benzol 
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radical in the metabolism of the drug should be carried well in 
mind. 

J have noted, in connection with several cases of intestinal 
entamebiasis treated with benzyl benzoate, that the patients 
apparently did not pass cysts as convalescence progressed. This 
has seemed worthy of note in passing, but I have seen the same 
thing occasionally when other drugs have beep employed; and 

_ it not infrequently happens that persons infected with Entame- 
ba histolytica fail to discharge cysts, in sufficient numbers to 
admit of their detection in the fæces by the methods usually 
employed, for periods of weeks or even months. Unfortunately, 
we have been unable to keep track of our discharged ameebic 
cases, so we cannot tell if they are still infected. However, 
only one of these has applied to.us for treatment of a relapse, 
and he had previously left the hospital notwithstanding his 
feces still contained motile Entamoeba histolytica and we had 
warned him that he was far from cured. 

To settle the question as to whether or not this patient was 
absolutely sterilized as regards his Balantidium infection it 
would, theoretically at least, seem necessary to make serial sec- 
tions of the entire colon. However, this is obviously imprac- 
tical, even had we fixed and embedded the entire organ. - It 
has only been possiblé to minimize the chances of missing the 
organisms by dividing the tissue into many small blocks and 
taking sections from each block. This we have done and, so 
far, we have been unsuccessful in our search for the organisms. 
We offer the evidence that we have collected with the promise 
to continue our studies and report in greater detail in the near 
future, 

The clinical phenomena observed in this case were, in gen- 
eral, similar to those we have seen in our entameebic cases. 
While we have had opportunity so far to treat only two cases s 
of balantidiosis, I am inclined to believe that we shall find benzyl 
benzoate to be as efficacious in balantidial as it seems to be in 
entamebic infections. ў 

It is again seen that the drug exerts no influence on helmin- 
thal infections. 

The death of the patient was clearly due to causes unrelated 
to the balantidial infection. 


* As this paper is being written I am studying a case, somewhat similar 
to the foregoing, with Dr. Wenceslao Vitug, in the Philippine General 
Hospital. 
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ADDENDUM 


As the final proof of this paper is being read, I am in receipt 
of a letter from Doctor Mason concerning the case of balan- 
tidiosis he treated with chenopodium in which he says: 


I saw my patient, six months after treatment and he had had no return 
then. But I have since heard indirectly that he had a dysentery. This 
was a lay diagnosis. I sent him some chenopodium with instructions for 
its use. He wrote me later that he was well, but whether with or without 
treatment I do not know. I will write to him asking for a statement of 
his health since the first attack, and when I receive that I will send it to 
you. 
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REVIEWS 


Та Pratique | du | Pneumothorex | Therapeutique | par | F. Dumarest 1 
Médecin en chef | & | С. Murard | Médecin adjoint | des sana- 
toriums d'Hauteville | Paris | Masson & Cie, Editeurs | Libraires 
de l'Académie de Médecine | 120, Boulevard Saint-Germain, VI 1 
1919. 261 pp., illustrated. Paper, 12 francs net, р 

The practice of artificial pneumothorax has been making соп- 
siderable progress in recent years, and it is adapted to the va- 
ried exigencies of the clinic, 

This book by Doctor Dumarest is a thorough study of artifi- 
cial pneumothorax and gives complete information on the tech- 
nic, apparatus, possible accidents, and also the medical rules 
by which the practitioner must be guided, in conducting treat- 
ment; in pleural complications; and in the study of remote re- 
sults, ; 

The work closes with physiological considerations of the mode 

` of action of pneumothorax and touches upon the general indi- 
cations and contra-indications encountered by this method of 

treatment, á 

Doctor Dumarest’s practice, extending over many years, lends 
especial authority to his book. He has enriched it by various 
considerations, thereby making the use of this therapy possible 

-to the beginner, especially when dealing with tuberculosis, 
which has wrought unprecedented ravages in France, 

The main sections of the book cover: Apparatus, technic, ac- 
cidents; conduction of treatment, constitution and evolution of 
pneumothorax, results, accidents, convalescence; pleural com- 
plications, frequency, clinical study, pathogeny and treatment 
of pleural complications; remote results, interruption of treat- 
ment; mode of action of pneumothorax; indications in pulmo- 
nary tuberculosis; counter indications, clinical technic. 

Toxines | et | Antitoxines | par | М. Nicolle | E. Césari | С, Jouan | de 
l'Institut Pasteur | Masson et Cie, Editeurs | Libraires de l'Aca- 
démie de Médecine | 120, Boulevard Saint-Germain, Paris | 1919. 
i-viii + 1-123 pp. Paper, 5 francs net. 

This work is essentially a "personal" book; nevertheless, it 
may perhaps be considered a complete monograph and such an 
adjustment of the question of toxins as might be achieved by 


means of scientific experimentation. 
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Personal the work may seem at first glance because the 
authors are among those who have contributed most to an ex- 
plicit understanding of the problems that arise from modern 
theories of immunity and the reactions of defense of the organ- 
‘ism. Therefore, to study toxins and antitoxins from this point 
of view is largely to cite, and comment upon, their labors. 

We repeat, it is a personal work, in the sense that no theory, 
however classic, is advanced by the authors, unless based upon 
laboratory verification, or unless the problem has been studied 
from the beginning, so as to eliminate incorrect interpretations. 
It presupposes many years of patient labor and the use of 
technical resources of a laboratory which it would be difficult 
to find elsewhere than in the Pasteur Institute. "This book, 
which is a compilation of many studies, is confined to 123 pages. 
A mere glance will suffice to show the great care expended upon 
the arrangement of the divisions, the subjects treated, and 
the wide range of theories and facts it embodies. 

Faithful to the classic method among masters of French 
science, and from which they rarely depart, the picture pre- 
sented to us by M, Nicolle and his coworkers is devoid of all 
extraneous considerations; a large question is approached boldly 
and the authors go straight to the point without seeking sup- 
port or theoretical assistance in affiliated considerations. This 
is what makes the monograph, though so brief, a systematic, 
complete, objective, and instructive exposition of the problem 
of toxins. , 


ERRATA 


Pages 218 and 219, in the legends of Tables 2 and 3, for Amphibia 
» read Salientia, 


Page 228, line 2, for Total length 25 read Total length 250. 
Page 228, before the center head RANIDA, insert: 


Order SALIENTIA 


Four limbs present; tail not present except in larval form; no 
intromittent organ; body short, more or less depressed. Two 
suborders are recognized, characterized as follows: 

Key to the suborders of the Salientia, 


&'. Tongue present; separate inner ear openings. .. Phaneroglossa. 
a’, Tongue absent; a single opening to the Eustachian tubes........ Aglossa. 


Suborder PHANEROGLOSSA 


Only the suborder Phaneroglossa is represented in the Philip- 
pines. It is usually divided into two groups, each of which is 
represented by two families in the Philippines. 


Key to the Philippine families of the Phaneroglossa. 


a`. Coracoids united by a simple epicoracoid cartilage; precoracoids resting 
with their distal extremity on the coracoid or conneeted with it by 
cartilage; precoracoid sometimes absent... .. Firmisternia. 

*, Upper jaw toothed; diapophyses of the жайга] vertebra not or only 
slightly dilated; precoracoids always present. Ranidz. 

b°. Upper jaw toothless; diapophyses of the sacral vertebra dilated; 
precoracoids present or absent... -. Engystomidæ, 

€ *, Coracoids and precoracoids connected by an arched epicoracoid cartilage, 
that of one side overlapping that of the other. .. Arcifera. 

с". Jaws toothless; diapophyses of sacral vertebra dilated... Bufonide. 

c°, Upper jaw toothed diepophyses of sacral vertebra very strongly 
dilated . 2:0, . Pelobatidg. 


Page 228, under RANIDA, line 1, for vertebrz read vertebra. 

Page 232, line 8, for in habit, and are invariably found in water 
read in habit and are usually found in water, 

Page 252, line 29, for of fifth toe smallest, prominent; inner etc. 
vead of fifth toe smallest; prominent inner etc. 

Page 269, line 8, for longer read larger. 

Page 269, in table of measurements, last line, for 1.8 read 18. 
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650 . . Errata 


Page 290, line 16, for Wiegman had a Manila specimen collected 
by Meyer for the read Wiegmann had a Manila specimen 
collected by Meyen for the. 

Page 316, line 6, substitute a semicolon for the first comma, 

Page 319, line 2, for vertebre read vertebra. 

Page 320, line 18, for vertebre read vertebra. 

Page 323, line 9, for slits on side read slits at side. 

Page 328, line 29; for vertebrae read vertebra. » 

Page 332, line 2 of paragraph 2, for body read bony. 

Page 333, line 6, for granular on read granular; no. 

Page 334, last line under Tadpoles, for ticulation read tal 
characters. 

Page 337, under BUFONIDÆ, line 1, for vertebra read vertebra. 

Page 337, in line 2 of the Key, for horinzontal read horizontal. 

Page 339, in the table of measurements, for Tibia 65 read Tibia 
65. . 

Page 345, last line, for Boie, from read Boie, a snake from. 

' Page 346, under PELOBATIDZE, line 2, for vertebre read 
vertebra. 


INDEX 


[New generic and specific names and new combinations are printed in clarendon; synonyms 
and names of species incidentally mentioned in the text are printed in italic. ] 


a 
A 


Acacia farnesiana (Linn.) Willd., 538, 535. 
farnesiana Willd., 377. 

Acalypha hispida Burm., 379, 
wilkesiana Muell.-Arg., 319. 

Acanthopneuste borealis (Blasius), 868, 888, 
394, 408. 

Accipiter confusus (Hartert), 405. 

Achras sapota Linn., 880. 

Acorus calamus Linn., 376. 

Acridotheres eristatellus, 365. 

tristis (Linn.), 865. 

Actitis hypoleucos (Linn.), 870. 

Aegialitig dubia (Ѕсор.), 370. 

Aegiphila viburnifolia Juss., 449, 450, 
viburnifolia, on the identity of, 449. 

Aeolesthes, 201. 

AEthiopsar criatatetlus (Linn.), 864, 365, 

AEthopyga, 389, 396. 
boltoni Mearns, 411. 
shelleyi Sharpe, 388, 297, 

Agaricaceae, 533. 

Agave cantala Roxb., 876. 

Aglaia clarkii Merr., 391, 
odorata Lour., 378. 

Aglossa, 649, 

Agrostistachys Dalz., 653. 
leptostachya Pax & К. Hoffm., 553. 
pubescens Merr., 561, 562, 

Alangium begonifolium. Baill., 167, 177. 
chinense (Lour.) Rehd., 167, 168, 177. 

Alauda wattersi Swinhoe, 811. 

Albizzia acle Merr., 391. 

Alcedo bengalensis Gm. 367, 369, 406, 

Alchornea blumeana Muell.-Arg., 561. 

Alcinacanthus, 555. 

Aleurites moluccana (Linn.) Willd., 582, 535. 

АН cá cá, 214. . 

Alkaline potassium permanganate method, 
determination of glucose and starch by 
the, 581. ` 

Allaeanthus luzonicus F.-Vill, 532, 535. 

Allium cepa Linn., 376. 

Allodape eupulifera bakeri CklL, 149. 
marginata Smith, 146, 149. 
mindanaonis, 146. 

Alstonia macrophylla Wall, 533, 535. 
scholaris R. Br., 167, 177. 

Amaryllidacene, 376. 

Ambac, 214. 

Amebas, 642. 
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Amphibia Linn., 226, 
Anacardiaceae, 379. 


| Anacardium occidentale Linn., 379. 


Ananas comosus Merr., 376. 

Ancylostoma, 6, 53, 65, 57, 65, 69, 642. 
duodenale, 56. 

Andropogon zizanioides Urb., 375. 

Anisoptera sp., 174, 171, 389. 

Ankyloztoma, 642, 

Annonaceae, 377. 


| Annona glabra Linn., 531, 535. E 


muricata Linn., 377. 
reticulata Linn., 114, 177, 
squamosa Linn., 172, 177, 
Anous stolidus (Linn.), 862. 
Anthophora korotonensis Ckli, 146, 149. 
korotonensis var. stantoni (CklL), 206 
stantoni Ckl., 146. 


877. 
877. 


1 Anthreptes, 389. 


Anthus gustavi Swinhoe, 409. 
hodgsoni Richmond, 409. 
Tubescena (Tunstall), 371. 
rufulus Vieil, 371, 409. 

Antidesma Burm., 548. 
auriculatum Teysm. & Binn., 547. 
catanduanense Merr., 549, 
cumingii Muell.-Arg., 648, 649, 551, 552. 
ilocanum Merr., 549, 
impressinerve Merr., 548, 
megalophyllum Merr., 551, 
microcarpum Elm., 650. 
obliquinervium Merr., 561. 
santosli Merr., 550, 


Antig, 214, . H 

Antigonon leptopus Hook. & Arn., 205, 206, 
632. 

Antipa, 117. 

Aphrodisium luzonicum Schultze, 191, 194, 
195. 


panayarum Schultze, 191, 194, 195. 
semiignitum Chevr., 195, Б 

Apis binghami Ckll., 632. 
dorsata Fabr., 632, 
florea var. rufiventris Fr., 632. 
indica nigrocincta (Smith), 145. 

Apoda, 217, 226. 

Aporosa Blume, 546, 648. 
acuminatissima Merr., 546. 
benthamiana Hook. f., 547. 
euphlebia Merr., 547. 
falcifera Hook. f., 547, 
grandistipula Merr., 547. 
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Aporosa Blume—Continued. 
hosei Merr., 547. 
lunata Kurz, 641. 
sphaeridophora Merr., 530, 535, 546. 
stipulosa Merr., 547. 
Araceae, 376. 
Arachis hypogaea Linn., 378. 
Araliaceae, 380. 
Arcifera, 649. 
Areas of various types of vegetation in the 
Philippine Islands, 385. 
Areca catechu Linn., 375, 377, 531, 538, 535. 
Arenaria interpres (Linn.), 370. 
Arenga pinnata (Wurmb) Merr., 
177. 
saccharifera Labill., 172, 177. 
Artamides striatus (Boddaert), 407. 
Artamus leucorynchus (Linn.), 373, 
Artemisia vulgaris Linn., 381. 
Arthritis deformans, 94, 95. 
Artocarpus, 531, 585. 
camanat Blanco, 397. 
communis Forst., 377. 
integrifolia Linn. f., 377, 
Ascaris, 3, 9-12, 15, 40, 42-44, 46-49, 51-58, 
57, 60, 64, 65, 68, 69. 
lumbricoides, 4, 6, 15, 45, 49, 53, 64. 
suilla, 53. 
suum, 53, 64. 
Asparagus officinalis Linn., 876. 
Asterostroma Massee, 169. 
sp., 169, 178. 
Astraeus Morgan, 535. 
hygrometricus (Pers.) Morgan, 535. 
Athecae Cope, 118, 119. 
Auriculariaceae, 167, 527. 
Auricularia Bull, 167, 527. 
auricula-judae (Linn.) Schroet., 167, 177- 
179. 
“cornea Ehrenb., 167, 177-179. 
delicata Fr., 168, 
mesenterica (Dick.) Fr., 168, 527. 
moclleri Lloyd, 168, 
ornata Pers., 168, 
polytricha (Mont.) Sace., 168, 179, 521, 
535-537. и 
purpurascens Jungh., 527, 
rugosissima Lév., 527. 
tenuis Lév., 527, 585, 537. 
Averrhoa bilimbi Linn., 318. 
carambola Linn., 978. 
Avicennia officinalis Linn., 387, 
Axenfeldia, 561. 
Axomastiz, 40. 


170, 172, 


408. 


B 


Bacillary dysentery in Manila, 34. 
Bacillus dysenteriae, 684, 636. 
fusiformis, 92. 

Bag-boag, 214. 

Balanocarpus, 389, 

Balantidiosis, acute, 
633. 

Balantidium, 2, 8, 62, 64, 68, 635, 638, 643, | 
645. 


treatment of a case of,| 


coli, 2, 84, 62, 63, 633, 634, 636, 642, 643. 


Index 


Enlsaminacene, 379, 
Bambusa blumeana Schultes f., 177, 375, 529, 
531, 535. 
apinosa Roxb., 171, 172, 177, 529, 581, 535. 
vulgaris Schrad., 375, 633, 535. 
vulgaris Schrad. var. s.riata 
Gamble, 529, 535. 
sp., 169, 171, 172, 177, 527, 534, 535. 

Bao, 117.. 

Baqui, 213. 

Barringtonia, 388. 
apeciosa Forst., 388. 

Basidiomycetes from the Philippines and 

their hosts, 167, 527. 

Batrachia, 226. 

Batrachostomus, 398. 
microrhynchus Grant, 406. 

Bauhinia, 534, 535. 

Bayuyuco, 117. 

Beach type of forest, 388, 

Bees from Panay, 145. n 
Philippine, supplementary notes on, 205. 
social, of the Philippine Islands, supple. 

mentary notes on the, 631. 

Bellia, 121. 

Berdmorca Stoliczka, 328. 

Bicon luzonensis Schultze, 191, 195, 

Birds of the beach forest, 388. 
of the highlands of northern Luzon, 404. 
of the lowland forest, 391. 
of the mangrove forest, 388. 
of thicke.s and grasslands, 371. 

Bixaceae, 379. 

Bixa orellana Linn., 379. 

Blastocystis, 6, 6, 12, 15, 33, 40, 67, 60. 

Blastocysts, $8. 

Blumeodendron (Muell.-Arg.) Kurz, 639, 554- 

556. 
kurzii (Hock, f.) J. J. Sm., 564, 556. 
paucinervium (Elm.) Merr., 555. 
philippinense Merr. & Rolfe, 555, 557. 
subcandatum, 555, 557, 
subrotundifolium (Elm.) Merr., 555, 558. 
tokbrai (Blume) Kurz, 654, 555. — ^ 
verticillatum Merr., 655, 557, 

Boiga dendrophila Boie, 311, 345. 

Bombacacene, 379, 

Bombinator baleatus Müller, 324. 

Bombus, 631. 
bakeri CklL, 631. 
eximius Smith var. tonkinensis, 632. 
irixanensia, 631, 632. 
irisanensis СКІ. var. baguionensis Ckll., 

631. LÀ 

Bougainvillea spectabilis Willd., 377. 

Brachypteryz, 411. 2 
hrunneicepe Grant, 110. 
malindangensis Mearns, 411. 
mindanensis Mearns, 411. 
poliogyna Grant, 407. 

Bromeliaceae, 876. 

Bronchitis in children, 50. 

Bruguiera cylindrica (Linn.) Blume, 387. 
eriopetala W, & A., 387. 
gymnorhiza Lam., 387. 
parviflora W, & A., 387. 


(Lodd.) 


Index 


Buan-buan, 141. 
Bubulcus coromandus (Boddaert), 867. 
Budytes leucostriatus Homeyer, 373, 409. 
Buergeria Tschudi, 279, 
Bufonidae, 215, 218, 226, 337, 650, 
Bufo Laurenti, 219, 387, 340. 
bengalensis Daudin, 842, 
biporeatus Günther, 221, 
borbonieus Boie, 341. 
brevipes Boulenger, 840. 
brevipes (Peters), 840, 341. 
divergens Mocquard, 844. . 
divergens Peters, 221. 
gymnouchen Bleeker, 842. 
isos Lesson, 842. 
melanostictus Schneider, 840, 842-844. 
meranostictus Stejn., 842. 
muelleri Boulenger, 340, 841. 
panayensis Seaone, 221. 
-philippinicus Boulenger, 340, 844, $46. 
pulcher Boulenger, 841. 
scaber Daudin, 842,. 
spinipes Steindachner, 842, 
Bungas, 541. 
Butastur indicus (Gm.), 373, 405. 
Butorides javanica (Horsfield), 405. 


c 


Cabacab, 213. 
Cacatua haematuropygia, 481. 
Cacomantis merulinus (Scop.), 368, 878, 406. 
Cacopus globosus, 327. 
Caeciliidae, 217, 226. 
Caesalpinia sappan Linn., 167, 177, 878. 
Caiügin system, 383. 
Cala, 117. 
Calumospiza melanocorys Stejn., 371. 
Calangcang, 573. 
Calidiopsis affinis Schultze, 191, 200. 
lineata Schultze, 200. 
Callagur, 121. 
Calliope calliope (Pallas), 368, 408. 
Callisitta, 411. 
mesoleuca (Grant), 408. 
oenochlamys, 408. 
Caliula Günther, 821. 
baleata Boulenger, 324, 
conjuncta Boulenger, 325. 
picta Boulenger, 822. 
Calohyla Peters, 821. 
Calonectris, 361. 
Calophrynus Boulenger, 328. 
acutirostris Boettger, 831. 
Calophyllum inophyllum Linn., 388, 
Calostomataceae, 535, 
Camiguinia helenae (Steere), 399. 
Camote, 828. 
Canarium villosum (Blume) F.-Vill., 178, 177. 
Cannacem, 376. 
Canna indica Linn., 376. 
Cantharellus (Adans.) Linn., 176. 
infundibuliformis Berk., 175. 
Canutus rogersi Mathews, 370, 
tenuirostris. (Horsfield), 810. 
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Caouana Cocteau, 135, 
olivacea Gray, 135. 
Capparis ap., 167, 177. 
Caprimulgidae, 398. 
Caprimulgus, 889. 
griseatus, 406, 
manillensia Walden, 371, 406. 
Capsicum frutescens Linn., 381. 
Carabao, trypanosome associated with fatal 
disease in the, 77. 
Caretta Merrem, 137. 
Rafinesque, 136. 
Ritgen, 133, 
imbricata Kelaart, 133. 
imbricata Merrem, 133. 
olivacea, 115. i 
olivacea (Esch.}, 136, 186, 
olivacea Garman, 185. 
rostrata Girard, 133. 
squamosa Girard, 133. 
Caricaceae, 379, 
Carica papaya Linn., 379, 
Cassia javanica Linn., 891. 
siamea Lam., 868. 
Castilloa elastica Cerv., 530, 536. 
Casuarina, 388, 
equisetifolia Forst., 177. 
equisetifolia Linn., 170, 388, 
Caudata, 217, 226, 
Ceiba pentandra (Linn.) 
379. 
Celastraceae, 449. 
Celtis, 580, 535. 
Centropus carpenteri Mearns, 399. 
mindorensis (Steere), 899. 
viridis (Scop.), 872, 417, 480. 
Cephalophoneus nasutus (Scop.), 408. 
validirostris (Grant), 408, 
Cerambycidae, 191. 
Ceratina bicuneata CklL, 207. 
dentipes Fr., 207. 
philippinensis Ashm., 146, 149, 207. 
sexmaculata Smith, 146, 207. И 
tropica Crawf., 146, 
Ceratophryne Günther, 346. 
montana Schleg., 353. 
Ceratophrys montana Gravenhorst, 368. 
Ceriops tagal C. B. Rob., 387. 
Cestoda, 41. 
Cestrum nocturnum Linn., 380. 
Chaimarrernis, 411. 
bicolor Grant, 408, 
Chaleophaps indica (Linn.), 372. 
Chancellor, William Estabrook, notice of his 
The Health of the Teacher, 211. 
Chaperina Моса.. 219, 319, 332, 833. 
beyeri Taylor, 332, 333. 
fusca Mocq., 882, 
visaya Taylor, 333, $35, 
Charadrius fulvus Gm., 867. 
Cheilosa, 555. 
Cheloniidae, 119, 133. 
Chelone Brongn., 136, 
imbricata Boettger, 133. 


Gaertn., 171, 177, 
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Chelonia Brongn., 186. 
Latreilte, 136, 
Eretmochelys imbricata Fitz, 183, 
imbricata Schweig., 133. 
japonica, 115. 
japonica Schweig., 187. 
japonica Stejn.; 137. 
japonica (Thunb.), 137, 138. 
multiscutata Kuhl, 133. 
olivacea Esch., 118, 135. 
virgata, 115. 
virgata Schweig., 137. 
virgata Wagler, 133. 
viridis Temm. & Schleg., 187. 
Chelonias Rafinesque, 187. 
Chelyra Rafinesque, 119. 
Chüomastiz, 11. 
,nesnili, 6, 40. 
Chilotae Wiegm., 118, 188, 
Chinese carp, 14l. 
Chitra Gray, 189, 
indica Gray, 188, 139. 
Chlorisanis benguetanus Schultze, 191, 199, 
viridia Pasc., 199. 
Chloropsis flavipennis (Tweedd.), 399, 400. 
Chrysocolaptes haematribon (Wagler), 406. 
malindangensis Mearns, 410. 
montanus Grant, 410. 
Cicindelidae, 196. 
Cinnyris aurora, 416. 
jugularis, 408. 
obscurior Grant, 403. 
Circus melanoleucos (Pennant), 373. 
spilenotus Kaup, 373, 
Cisticola cisticola (Temm.), 408. 
exilis (Vigors & Horsfield), 
408. . 
Cistudo Gray, 122, 
amboinensis Gray, 123. 
dentata Gray, 126. 
diardii Dum. & Bibr., 126. m" 
orbiculata Geibel, 126. 
Citrullus vulgaris Schrad., 381. 
Citrus aurantifolia Swingle, 378. 
aurantium Linn., 378. 
maxima Merr., 378. 
nobilis Lour. 378, 
sp., 528, 529, 533-535. 
Cladoderris Pers., 170. 
infundibuliformis Kl, 170. * 
Claoxylon Juss., 553. 
ellipticum Merr., 553, 
longifolium Miq., 554. 
subviride Elm., 554, 
Clavariaceae, 170, 528.. 
Clavaria Vaill, 170. 
sp., 170. А 
CLEMENTE, AMANDO, see HEISE and CLE- 
MENTE, 
Clemmys Strauch, 139. 
Clonorchis, 41. 
Clytellus benguetanus Schultze, 191, 196. 
Coccidium, 61, 


369, 371, 
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COCKERELL, Т, D. A. Some bees from 
Panay, 145; Supplementary notes on 
Philippine bees, 205; Supplementary 
notes on the social bees of the Phil- 
ippine Islands, 631. 

Cocos nucifera Linn, 172, 
533, 536. _ 

Codiaeum Juss., 539, 570, 573, 
ciliatum Merr., 571-573. 
cuneifolium Pax & K. Hoffm., 510—572. 
hirsutum Merr., 572. 
lyzonicum Merr., 570-578. 
macgregorii Merr., 573, 
megalanthum Merr., 570. 
palawanense Elm., 511. 
trichocalyx Merr., 570. 
variegatum Blume, 379, 

Coffea arabica Linn., 881. 

Cóle catóc, 214, 

Coleoptera fauna, Philippine, eighth cone 

tribution to the, 191. 

Collocalia fuciphaga (Thunb.), 406. 
isonota (Oberh.), 106. 
whiteheadi Grant, 406. 
врр., 871. 

Collyris, 196, 197. 

Collyrodes Pascoe, 196, 

Colocasia esculentum Schott, 876. 

Columba griseigularis (Walden & Layard), 

405. 

Columbia serratifolis (Cav.) DC., 627, 536. 

Compositae, 881. 

Composition of copra meal, 182, 

Conspicuous birds of Manila, 364. 

Convolvulaceae, 380. 

Сорга meal, а biochemical study of, 181. 

Copromastiz prowazeki, 40. 

Copsychus mindanensis Boddaert, 372, 389, 
431, 

Coquat, 214, 327. E 

Cordia туха Linn., 173, 174, 177, 630, 536. 

Coriolus Quel, 532. 
hirsutus (Fr.) Quel, 532, 

Coriudo Fleming, 119. 

Cornufer Tschudi, 216, 219, 228, 230, 807, 308. 
corrugatue Boulenger, 307, 314. 
corrugatus (Dum.), 308, 314-316. 
guentheri Boulenger, $07-310. 
jagori Boulenger, 807, 313. 
jagori (Peters), 808, 311, 313, 314, $18. 
laticeps Taylor, 214, 307, 308, 317, 318. 
meyeri Boulenger, 811. 
meyeri (Günther), 808, 811-312, 816, 
vitianus Dum., 318, 
worcesteri Stejn., 807, 308, 810, 311. 

Corticium Pers., 168. 
8p., 168, 177-179. 

Corvus philippinus Bonaparte, 389, 399, 409, 

411, 430. 

Craig, Charles F., notice of his The Wasser- 
mann Test, 209. 

Crescentia cujete Linn., 168, 177. 

Crinum zeylanicum Linn., 876. 

Crithidia, 81. 


176, 177, 375, 


Crocisa erucifera Ckll, 146, 149. 
Croton, 529, 536. 
tiglium Linn., 530, 536, 
Cryptocarya sp., 169, 177. = 
Cryptolopha malindangensis Mearns, 410. 
mindanensis Hartert, 410. 
nigrorum Moseley, 407. 
Cucumis melo Linn., 381. 
Cucurbitaceae, 881. 
Cucurbita maxima Duch., 881. 
Culicicapa helianthea (Wallace), 407, 
Cuora Gray, 122, 
amboinensis Gray, 128. 
Curculionidae, 191. 
Cyanomyias coelestis. (Tweedd.), 394. 
Cyathus Hallier, 176, 534. 
^ montagnei Tul, 116, 179, 634, 536. 
plicatus Poep., 177, 
poeppigi Tul., 534, 537. 
sulcatus Kalch., 684. 
Cyclemys Bell, 122, 
amboinensis, 111, 117, 122. 
amboinensis Boulenger, 123. 
amboinensis (Daudin), - 123, 125. 
bellii Gray, 126. 
dentata Gray, 126, 
dhor Gray, 111, 117, 122, 126, 128, 129. 
flavomarginatus Gray, 122. 
oldhami Gray, 126, 
orbiculata Bell, 126. 
ovata Gray, 126. 
platynota Gray, 122. 
trifasciata Gray, 122. 
Cyclostemon sp., 172, 177. 
Cuornis mindorensis, 410. 
philippinensis Sharpe, 889, 481. 
Cyphella Fr., 170. 
fusco-disc& Cooke, 170, 177. 
mella Burt, 170, 178. 
Cyprinus carpio, 141. 
‚ Cyrtostomus, 389, 896. 
jugularis, 431. 
Cystignathidae, 218, 
Cystoclemmys Gray, 122, 


D 


Dacrydium elatum Wall, 400. 
Dacryomycetaceae, 168, 
Daedalea Pers., 175. 
flavida Lév., 175, 178, 179. 
fenuis Berk., 175, 178. 

Dalag, 141. 

Damonia, 121. 

Dancalan, 557, 

Daphniphyllum Blume, 552. 
borneense Stapf, 652, 
glaucescens Blume, 552. 
obtusifolium Merr., 552. 

'Dasycrotapha speciosa, 411, 

Datura alba Nees, 380, 

DE LEON, WALFRIDO, see HAUGHWOUT, 
DoMINGO, and De LEON. 


Deloniz regia (Boj.) Raf., 174, 178, 368, 878. 


. 
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DE LOS ANGELES, SIXTO, and VILLE- 
GAS, ANASTACIA, A case of synoph- 
thalmia, 99, 

Dendricus Gistel, 279, 

Dendromanes Gistel, 320. 

Dental abscesses, 93, i 

infections, remote, manifestations of 
focal, 89, 5 

Dermatochelys Wagler, 119. 

Dermochelidae Stejn., 118, 119, 

Dermochelya Blainville, 119. 

coriacea Günther, 120. 
schlegelii (Garman), 116, 119-121. 

Determination of nitrogen distribution in 
copra meal, 182. 

Dibothriocephalus latus, 54. 

Dicaeum, 896, 411. 

apo Hartert, 411. 

davao Mearns, 411. 

luzoniense Grant, 408. 

‘nigrilore Hartert, 411. 

obscurum Grant, 409. 

pygmaeum (Kittlitz), 409.— 
Dicruropsis, 416. 

cuyensis (McGregor), 399, 

Dicrurus balicassius mindorensis, 410. 

Dientamoeba fragilis, 6, 11, 35, 10. 

Dillenia philippinensis Rolfe, 397. 

Dioscoreaceae, 876. 

Dioscorea alata Linn., 376. 

Diospyros discolor Wild., 391. 

Dipelicus deiphobus Sharp, 201. 

robustus Heller, 201. 

Diplopelma Günther, 320. 

Dipterocarpaceae, 402. 

Dipterocarp type of forest, 389. 

Dipterocarpus, 389, 

Dipylidium caninum, 41, 65. 

Discodeles n. n., 228. 

Discogloasidae, 218. 

Distribution of endemic species of Philip- 
pine land birda by groups of islands, 
417-430, 

families of Salientia in the Orient, 218. 

genera of Salientia in the Philippine 
Islands, 219. 

nitrogen in copra meal, 183. 

orders of Amphibia in the Orient, 217. 

Dogania subplana Geoffroy Saint Hilaire, 
138, 139, 


DOMINGO, ELIAS, see Haucuwout, Do- 


MINGO, and рЕ LEON. 

Drimys piperita Hooker f., 400. 

Dryophiops philippina, 827. 

Dumarest, F., and Murard, C., review of 
their La Pratique du Pneumothorax 
Therapeutique? 647. 

Durjo zibethinus Murr., 532, 636. 

Dynastidae, 191, 201. 

Dysoxylum altissimum Merr., 897. 


E 


Echinococcus granulosus, 66.- 
Echinostoma ilocanum, 6, 41. 
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Eimeria, 61. 
Elaeis guineensis Jacq., 169, 178, 178. 
Elacodendron subrotundum King, 449, 450. 
viburnifolium (Juss.), 449, 450. 
Elanus hypoleucus Gould, 873. 
Elateriospermum paucinervium Elm., 655. 
tokbrai Blume, 654. 
Emberiza pusilla Pallas, 409. 
sulphurata Temm. & Schleg., 878, 409. 
Emydinae Gray, 121, 122. 
Етуа Dum. & Bibr., 180, 
Wagler, 122, 
amboinensis Schwelg., 128. 
couro Schweig., 123. 
dentata Gray, 126. 
dhor Gray, 126. 
dhor Strauch, 126, 
diardii Schleg., 126. 
Endamebas, 642, 
Endamebiasis, 642. 
Endamebic dysentery, 642. 
Endamoeba dysenteriae, 643. 
dysenterica, 642, 
nana, 33. 
Endolimax nana, 5, 6, 11, 15, 33-35, 70. 
Engystomidae, 216, 217, 218, 226, 319, 649. 
Entamoeba buccalis, 92. 
coli, 6, 34-86, 88, 61. 


dysenterica, 642. x 

histolytica, 2, 3, 33, 34, 36, 37, 61-63, 68, 
642-645. 

nana, Б, 85. 

wiüliamsi, 5, 


Epicrum Wagler, 227. 
Eretmochelys Fitz., 133. 
imbricata Agassiz, 133. 
imbricata Linn., 114, 117, 134. 
imbricata (Pennant), 133, 
squamata Agassiz, 133, 
squamosa Stejn., 183. 
Erolia ferruginea (Brunnich), 870. 
Erythrina fusca Lour., 170, 178. 
indica Lam., 174, 868, 388, 896, 
indica Linn., 178, 530, 536. 
ESPINO, RAFAEL B. Some aspects of the 
salt requirements of young rice plants, 
455, 
Eucalyptus tereticornis Sm., 880. 
Euclea mesoleuca Pase., 198. 
рапауапа Schultze, 191, 198. 
variolosa Schultze, 191, 199, 
Eudrepanis jefferyi Grant, 409. 
Eudynamys mindanensis (Linn.), 373, 
Eugenia, 400, 532, 536, 
calubcob С. B. Rob., 530, 536. 
Eumyias nigriloris (Hattert), 410. 
nigrimentalis (Grant), 407. 
Euonymus cochinchinensis Pierre, 450, 
javanicus Blume, 460. 
philippinensia Merr. & Rolfe, 449, 450. 
timorensis Turez., 450. 
viburnifolius Merr., 449, 450. 
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Euphorbiaceae, 378, 539. 
Euphorbia Linn., 578. 
heterophylla Linn., 378. . 
humifusa Willd., 579. 
luzoniensis Merr., 578, 
makinoi Hayata, 579. 
microphylla Hayata, 579, 
neocaledonica Boiss, 579. 
puleherrima Willd., 378. 
tirucalli Linn., 878. 
Eurya, 400. 
Eurylaemiformes, $98, 
Eurystomus orientalis (Linn.), 367, 878, 408. 
Eutrichomastiz Kofoid & Swezy, 40, 70. 
lacertae (Blochmann 1884), 40. 
sp. (7), 6, $9. 
Evodia вр., 167, 169, 178. 
Excalfactoria lineata (Scop.), 367, 371, 404. 
Excoecaria Linn., 539, 576, 576. 
agallocha Dry., 387. 
bantamensis Muell.-Arg., 576. 
bicolor Hassk., 576. 
ercnulata Wight, 576. 
macrophylla (Hassk.) J. J. Sm., 577. 
mirandae Merr., 576, 
pachyphylla Merr., 575. 
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Falco ernesti Sharpe, 405. 
severus Horsfield, 269, 406. 
Favolus Fr., 176, 633. 
albus Lloyd, 175. 
platyporus Berk., 175. 
spathulatus (Jungh.) Bres., 533. 
FERNANDEZ, RICARDO, Remote manifes- 
tations of focal dental infections, with 
case reports, 89. 
Ficus benjamina Linn., 527, 529, 531, 532, 
536. 
elastica Roxb., 877, 
hauili Blanco, 173, 174, 178. 
nota (Blanco) Merr., 633, 536. 
religiosa Linn., 528, 629, 536. 
ulmifolia Lam., 176, 178. 
ulmifolia Miq., 532, 536. 
8p.. 171, 172, 174, 175, 178, 397, 528, 530, 
532, 533, 536. 
Filaria, 67. 
Filipino children, intestinal parasites found 
in, 1, 
Firmisternia, 649, 
FISHER, WILLARD J., Low-sun phenomens 
in Luzon, 151, 
Fomes Fr., 528, 
(Fr.) Cooke, 171. 
applanatus Pers., 171, 177, 528, 535, 637. 
australia Fr., 171, 
calignosus Berk., 171, 628, 536. 
fastuosus Lév., 529, 537. 
pachyphloeus Pat, 171, 178, 
pulus Mont, 529, 536, 537. 
Fregata ariel (Gould), 362. 


Fungi listed according to hosts, 177, 535. 


G 
Gallicolumba, 397. 
Gallinago gallinago (Linn.), 371, 405. 
mesala Swinhoe, 371, 405. 
atenura (Bonaparte), 871. 
Galinu.a chloropus (Linn.), 405. 
Gallus gallus (Linn.), 867, 389, 405. 
Ganoderma Karst, 171, 529. 
aprianatum Pera., 529, 537. 
australe (Fr.) Pi 171, 629, 586. 
lucidum (Leyn.) var. bambułae Pat, 
529, 585. ^ 
Geaster (Micheli) Fr., 176, 534. 
mirabilis Mont, 176, 534. 
Gegenschein, 152, 153. 
Geococeyz californianus (Less.), 872. 
Geóemyda Gray, 121, 180. 
Geokichia mindanensis Mearns, 41l. 
Gerygone simplex Cabanis, 988. 
Giardia, 11, $6, 38, 39, 63, 
intestinalis, 6, 37. 


7 Gliricidia sepium (Jacq.) Steud., 169, 172, 


178, 206, 378, 527, 531, 588, 536. 
Glachidion Forst, 54i. 
brachystylum Merr., 543. 
breynioides C. B. Rob., 542, 
cauliflorum Merr., 545, 
dolichostutum Merr., 544. 
falcatilimbum Merr., 542. 
humile Merr., 544. 
phyllanthoides Merr., 641, 
triandrum (Blanco) С, B. Rob., 548, 
weberi С. B. Rob., 546. 
Glossina tachinoidea, Bl. 
Glottis nebwlarive (Gunnerus), 870, 
Goodfellowia miranda Hartert, 411. 
Gossypium brasiliense Macf., 379. 
Gramineae, 375. А 
Grammothele Berk. et Curt, 170, 
mappa Berk, et Curt., 170. 
Guepinia Fr., 168. 


spathulata Schw., 168, 179, x 
Gymnopus indicus Cantor, 189. 
н 


Halcyon chloris (Boddaert), 367-369. 
gularis (Kuhl), 367, 868, 406. 
Haliastur intermedius Gurney, 364, 405. 

Halictus megregori Ck], 148. 

philippinensis Ashm., 147. 

thoracicus merescens Ckl, 148. 

thoracicus sublustrans CklL, 147. 
Halophila Girard, 307. 

jagori Peters, 813, 

HAUGHWOUT, FRANK G.; DOMINGO, 
ELIAS; and DE LEON, WALFRIDO, 
Protozoülogie and clinica) studies on 
the treatment of protozoal dysentery 
with benzyl benzoate, 633. 

HAUGHWOUT, FRANK G., and HORILLE- 
NO, FÉ S. The intestinal animal 
parasites found in one hundred sick 
Filipino children, 1. 
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HAUGHWOUT, FRANK G., and YOUNG- 
BERG, STANTON, A trypanosome 
associated With a fatal disease in the 
carabao, 77, 

Hazelia Taylor 219, 228, 230, 292. 

spinosa Taylor, 292, 294. 

HEISE, GEORGE W., and CLEMENTE, 
AMANDO, Corrosion of iron in sulphu- 
ric acid: effect of chromium compounds, 
439, 

Hemichelidon griseosticta Swinhoe, 407. 

Hemiproene major (Hartert), 406, 

Heonemys Stejn., 112, 121, 122, 130, 

depressa Anders., 180, 
grandis Gray, 180. 
leytensis Taylor, 111, 117, 130, 131, 132. 
spinosa Gray, 180. 

Heriaden fulvescens СКП, 207, 

mundulus Ck!l., 207. 

sauteri philippinensis (Fr.), 207. 
Heriticra littoralis Dry., 381, 388. 
Heterochaete Pat., 628. 

tenuicula (Lév.) Pat, 528, 635. 
Heteropygia acuminata (Horsfield), 370. 
Hexagona Fr., 175, 633. 

albida Berk, 175, 179, 688. 

flavida Lév,, 175. 

tenuis Hook., 175. 

thwaitesii Berk, 533, 536. 
Hibiscus mutabilis Linn., 379. 

rosa-sinensis Linn., $79. 

sabdariffa Linn., 37 

titiaeene Linn., 888, 

Hierococyx spaverioides (Vigors), 406. 

Hippobosca, 83. 

Hirundinidae spp., 865. 

Hirundo gutturalis Scop., 369. 

javanica Sparrman, 369. 
striolata (Boje), 407, 
Holonectes Peters, 321. 
Hookworm, 6, 9, 83, 40, 43, 47, 55, 54, 58, 


60, 69, 
infections in Manila, 12. 
Hopea, 389. 
HORILLENO, FÉ S, see HaAuGHWOUT and 
HoniLLENO. 


Horizon observations of dawn, 158. 
Horornis canturiens (Swinhoe), 408. 
seebohmi (Grant), 408, 
Hydnaceae, 170, 
Hydoum Linn, 170, 
ochraceum Pers., 170. 
Hydrochetidon hybrida (Pallas), 862, $64. 
leucoptera (Temm.), 862. 
Hydrocorax hydrocorax (Linn.), 406, 418. 
mindanensis, 418, 
semigateatun, 418. 
Hylaedactylue "Tschudi, 821, 
baleatus Tschudi, 324, 
conjunctus Steind., 825, 
(Holonectes) conjunctus Peters, 325, 
| Hylidae, 218. 
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Hyla chinensis Günther, 218, 221. 
erythraea Schleg., 249. 
leucomystaz Gravenhorst, 288. 
quadriüineata Wiegm., 288, 290. 
sexvirgata Gravenhorst, 288. 

Hyluplesia Boie, 340. 

Fitz, 320. 
achatina Boie, 320. 
brevipes Peters, 340, 

Hylarana Tschudi, 232. 
erythraea Tschudi, 249. 
mindanensis Girard, 239. 

Hyledaetylus pictus Bibr., 222. 

Hylodes Duméril, 307. 
corrugatus Dum., 314, 

Hylorana Günther, 282. 

Tschudi, 228, 

erythraea Günther, 249. 
longipes Fischer, 288. 

subcaerulea Cope, 249. 

Hyloterpe, 411. 
albiventris Grant, 408. 
apoensis Mearns, 411. 
fallax McGregor, 899. -> 
philippinensis, 408. 

'Hymenochaete Lév., 169. 
вр., 169, 178. 

Hymenolepis nana, 41, 

Hypocrea citrina var. fungicola Karst, 534. 

Hypocryptadius, 411. 
cinnamomeus Hartert, 411. 

Hypotaenidia philippensis (Linn.), 405. 
torquata (Linn.), 370. 

Hypothymis occipitalis (Vigors), 972, 389. 

Hypsipetes fugensis Grant, 899. 


I 


Ichthyophis Fitz., 215, 226, 227. 
glutinosus, 215. 
monochrous, 228. 
weberi Taylor, 227, 228, 
I Cysts, 6. 
Impatiens balsamina Linn, 379. 
Indigofera suffruticosa Mill., 378. 
tinctoria Linn., 878. И 
Intestinal animal parasites їп 
children, 1, 
Intsia bijuga О. Ktz., 391, 
lodine Cysts, 33, 
lole, 389, 896. 
gularis (Pucheran), 407, 
Ipomoea batatas Poir., 380. 
cairica Sweet, 380, ^ 
nil Roth, 280, ` 
pes-tigridis Linn., 380, 
purpurea Linn., 380. 
triloba Linn., 380, 
Irena, 396. 
Irpex Fr., 170. 
= 8p. 170, 
Isoptera, 389. 
Isospora, 61. 
Ixalus, 229, E 
Dum. & Bibr., 295. 
Günther, 276. 
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Iralus—Continued. 
Ogilby, 295. 
acutirostris Peters, 304. 
? bimaculatus Boulenger, 
leitensis Boulenger, 301, 
longicrus Boulenger, 303. 
mindorensis Boulenger, 303. 
natator Günther, 277. 
nubilus Mocq., 276, 217. 
pictus Peters, 221. 
schmackeri Boettger, 802. 

Ixora chinensis Lam., 381. 
coccinea Linn., 381. 
finlaysoniana Wall., 381. | 


J 


Jasminum sambac Ait, 380. 
Jatropha curcas Linn., 379. 


K 


Kalophrynus Tschudi, 219, 319, 328. 
acutirosiris (Boettger), 328, 231, 332. 
pleurostigma, 332. 
siellatus Stejn., 214, 320, 828-332. 

Kaloula Gray, 319, 321, $22. 
baleata Günther, 324. 
baleata (Müller), 322, 324. 
conjuncta (Peters), 214, 819, 322, 

325, 326, 331. 
picta (Bibr.), 322, 323. 
picta Günther, 213, 217, 322, 826. 

Kingiodendron alternifolium Merr., 391. 

Kinosternon Bell, 127. 

Kinosternum amboinensia Bell, 123. 

Koordersiodendron pinnatum Merr., 534, 538. 


305, 


323, 


L 
Labiatae, 380. 
Lacerta agilis, 40. 
Lagerstroemia speciosa Pers., 169, 178. 
Lalage niger (Forst.), 373, 389. 
Laminifera Hemprich, 118, 121. 
Lamprocoraz panayensis (Scop.), 
430, 
todayensis Mearns, 411. 
Land birds found in Manila, 368. 
Lanius, 411. 
Larus ridibundus Linn., 362, 864. 
veyae (Palmen), 362, 
Lasioderma serricorne Fabr., 869. 
Lauraceae, 377. 
Lawan colorado, 171. 
Leguminosae, 377. 
Lentinus Fr., 176, 533. 
connatus Berk., 176, 533. 
leucochrous Lév., 534-537. 
sajor-caju Fr., 176. 
squarrosulus Mont., 
637. 
strigosus Schw., 176, 177. 
Lenzites Fr, 175, 533. 
albida Berk., 175, 179. 
applanata Fr., 533, 536. 
palisotii Fr., 533. 
repanda Pers., 175, 178. 


373, 889, 


176, 178, 534, 536, 
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Lenzites Fr.—Continued. 
striata Swartz, 175, 179. 
tenuis Lév., 115. 
Leonardina woodi (Mearns), 411. 
Lepidogrammus cumingi (Fraser), 406, 
Leptobrachium Tschudi, 846. 
hasseltii Tschudi, 855. 
Leptocoma, 889, 896, 
henkei (Meyer), 399, 409, 413. 
sperata, 413, 
Leptomantis Peters, 295. 
bimaculatus Peters, 305. 
Leucaena glauca  (Linn.) Benth, 178, 178, 
$11, 630, 531, 534, 636. 
Leucotreron, 411, 
marchei (Oust.), 403-405. 
(Neoleucotreron) merrilli McGregor, 897. 
Limicola platyrhyncha (Temm.), 370. 
Limnobaenus fuseus (Linn.), 406. 
Limnodytes Dum, & Bibr., 282, 
erythraeus Dum. & Bibr., 249. 
Limosa baueri Naumann, 870. 
limosa (Linn.), 370, 
Lindog, 557. 
Liriodendron tulipiferum, 389, 
Livistena rotundifolia Mart, 531, 536. 
Local distribution of endemic Philippine 
birds, 411, 
Lacustella lanceolata (Temm.), 408. 
Lophortyx californica (Shaw), 371. 
taphotriorchis kieneri (Geoffroy St. Hilaire), 
405. 
Loriculus, 389, 893, 396, 397, 413. 
apicalis Souancé, 414. 
bonapartei Souancé, 414. . 
bournsi McGregor, 413. 
chrysonotus Sclater, 414. . 
dohertyi Hartert, 414, 416. 
mindorensis Steere, 418. 
philippensis (P. L. S. MülL), 406, 418. 
regulus Souancé, 414. 
siquijorensis Steere, 414. 
worcesteri Steere, 414, 
Low-sun phenomena in Luzon, 151. 
Loria, 411. 
tuzoniensis, 404, 409. 
Lufa cylindrica Roem., 881, 
Lwmnitzera littorea (Jack.) Voigt, 387. 
Lusciniola secbohmi Grant, 403, 404. 
Lycoperdaceae, 176, 534. 
Lyconerdon Tournef., 534. 
cepiforme Bull, 534. 
roxeum Zoll, 634. 
app., 534. . 
Lycopersicum esculentum Mill., 
Lyncornia, 406. 


380, 


м 


Alaba buxifolia Pers., 391, 
Macnranga Th., 662. 
amplifolia Merr., 562, 
noblei Elm., 562, 
ovatifolia Merr., 562. 
piperi Merr, 562. 
tanariug 
530, 533, 536. 


(Linn.) Muell.-Arg., 168, 178, ! 
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Macrocyrtus erosue Pasc., 199. 
Macronous, 889. 
montanus Mearns, 410, 
Macropygia tenuirostris (Bonaparte), 405. 
Macrorhamphus semipalmatus (Jerdon), 370, 
Macrostoma, 40. 
Magnoliacem, 377, 
Malapalin, 543, 
Malindangia megregori Mearns, 410, 411. 
Mallotus Lour., 632, 537, 554, 569. 
barbatus Muell.-Arg., 569, 560. 
calvus Pax & Hoffm., 561, 
confusus Merr., 559, 
Horibundus Muell.-Arg., 891. 
hookerianus Muell.-Arg., 560. 
hookeriahus Muell.-Arg, var papuanus 
J. J. Sm., 560. 
kurzii, 554. 
longistylus Merr., 560. 
moluccanus (Linn.) Muell.-Arg., 168, 178, 
papuanus (J. J, Sm.) Pax & К. Hoffm., 
560. 
philippensis Muell-Arg., 169, 178. 
ricinoides Muell.-Arg., 171, 178. 
Malungay, 531, 537. 
Malvaceae, 879. 
Mangifera indica Linn, 176, 178, 379, 631, 
582, 634, 537. 
Mangrove type of forest, 387. 
Manihot glaziovii Muell-Arg., 530, 534, 637. 
utilissima Pohl, $79. 
Marantaceae, 877, 
Maranta arundinacea Linn., 377. 
Marasmius Fr., 176, . 
equicrinis Muell, 176. 
Martín, 365. 
langostero, 365. 
Masakit, 368. 
McGREGOR, RICHARD C. Some lata 
of the Philippine ornis, 361. 
Megachile, 145, 206. 
ehlorura Ckll., 147, 
hera Bingham, 147, 
laticeps Smith, 206. 
mcgregori Ckil, 147, 206. 
metallescens СЕП, 147. 
rufofulva СКІ]. var. panayensis CklL, 147. 
sandacana СКЦ., 147. 
subrixator СЕП, £47, 
valdezi CklL, 147, 208. 
 Megalophrys Kuhl, 219, 346. 
hasselti Boulenger, 855. 
hasselti (Tschudi), 347, 355, 356. , 
ligayae Taylor, 347, 350-352. 
montana Günther, 353. 
montana (Kuhl), 347, 349, 850, 352, 854. 
montana var. aceras Boulenger, 353. 
stejnegeri Taylor, 347, 349, 352. 


|. Megalops cyprinoides, 141. 


Mcgalopterus, 362. 
Megalurus palustris Horsfield, 371, 408. 
tweeddalei McGregor, 871, 408. 
Megapodius cumingi Dillwyn, 389. 
Megistostigma Hooker f., 539, 663. 
cordatum Merr., 563, 
malaccense Hook. f. 563., 
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Megophrys monticola Kuhl, 352. 

Megopis (Baralipton) sanchezi Schultze, 192. 
cingalensis White, 192, 
sanchezi Schultze, 191. 

Mclastomataceae, 400. 

Melastoma polyanthum Blume, 146, 148. 

Meliaceae, 878. 

Melia azedarach Linn., 167, 178. 

Mentha arvensis Linn., 380. 

Merops, 413. 
americanus P. L. S. Müll, 367, 378, 406. 
philippinus Linn., 367, 873, 406. 

MERRILL, ELMER D., Оп the identity of 

Aegiphila viburnifolia, 449; Notes on 
Philippine Euphorbiaceae, III, 639. 

Mesotrichia bakeriana Ckil., 146; 206. 
bombiformis (Smith), 206, 
cuernosensis Ckll, 145, 146. 
latipes (Drury), 146. 
major (Maidl), 146. 
philippinensis bilineata (Fr.), 206. 
philippinensis chlorina Ckll, 206. 

Metapocyrtus вр., 200. 

Michelia champaca Linn., 877, 

Micranows worcesteri McGregor, 362. 

Micrhyla achatina Dum. & Bibr., 820, 

Mierixalus Boulenger, 276. 

Micrococcus catarrhalis, 92. 
viridans, 94-96, 

Microdiscopus Peters, 230, 
sumatranua Peters, 230. 

Microhierax erythrogenys (Vigors), 399. 
Microhyla Dum, & Bibr., 820. 
Tschudi, 219, 819, 320. 
achatina (Boie), 320. 
achatina Tschudi, 320. 

Місгорогиѕ, 583. 
xanthopus (Fr.) Pat, 533. 

Mimosa pudica Linn., 377. 

Mirafra philippinensis Ramsay, 

Misythus cultatria (Walk.), 145. 

Molave type of forest, 390, 

Molge sinensis Boulenger, 222, 226. 

Moraceae, 377. 

Mossy type of forest, 400. 

Motacilla melanope Pallas, 373, 409. 

Mud fish, 141, 

Munia cabanisi Sharpe, 409. 
jagori Martens, 872, 409, 430. 

Musaceae, 376. 

Musa paradisica Linn., 376. 
textilis Née, 874, 816. 
spp., 376. 

Museadivores, 897. 

Muscicapula luzoniensis Grant, 407. 
montigena Mearns, 410. 
westermanni Sharpe, 407, 

Mydas Cocteau, 137. 

Myrica luzonica Vidal, 517. 

Myrtaceae, 380. 


371, 409. 


N 


Nauclea, 529, 587, 
Necator, 5, 55, 57, 69. 


Nectophryne Buchholz & Peters, 219, 837. 
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Nectophryne guentheri Boulenger, 221, 339. 
lighti Taylor, 338, 339. 
sundana Peters, 221, 338. 
Nematoda, 41, 
Nemophas rosenbergii Rits., 193, 
rosenbergii ramosi Schultze, 191, 193. 
Neocollyrodes Schultze, 196, 
macgregori Schultze, 191, 196. 
Neoleucotreron, 411. 
Neotoma fuscipes, 83. 
Nesohalictus robbii (Crawf.), 147. 
Neuralgia, 96. 
Nicolle, M.; Césari, E.: and Jouan, C., review 
of their Toxines et Antitoxines, 647. 
Nicoria Gray, 130. 
Nicotiana tabacum Linn., 880. 
Nidulariacene, 176, 534. 
Ninoz japonica (Temm. & Schleg.), 318. 
Nitrogen distribution in the hot-water-insol- 
uble portion of copra meal, 184. 
Nomada mindanaonis CklL, 147. 
Nomia, 145. 
incerta Grib., 148. 
iridescens Smith, 148. 
levicauda Ckll, 148. 
longitarsis CkiL, 148. 
mogregori, Ckll, 148. 
quadrifasciata Ashm., 148, 149. 
quadrifasciata var. notha (Cockerell), 
148. 
strigata (Fabr.) var. ridleyi СЕП, 148. 
thoracica stantoni (Ash.) 148. 
Nothopanax fruticosum Miq, 380. 
Notochelys Gray, 122. 
Numenius arquatus (Linn.), 367, 370. 
cyanopus Vieill., 367, 370. 
variegatus (Scop.), 367, 870. 
Nyctaginacese, 377. 


o 
Ocadia, 121. 
Oceanodroma spp., 361. 
Ochthodromua geoffroyi (Wagler), 370. 
OEnopopelia humilis (Temm.), 369.. 
Oleaceae, 880. 
Omphalea Linn., 539, 574. 
grandifolia Merr., 574. 
malayana Merr., 575. 
philippinensis Merr., 575. 
sargentii Merr., 574. 
Ompo, 214. 
Onychochelys Gray, 133. 
kraussii Gray, 133. 
Ophiocephalus striatus, 
Orchestes Tschudi, 295. 
Oreocincla varia (Pallas), 407. 
Oriolus, 396. 
acrorhynchua Vigors, 373, 389, 411, 430. 
abiloris, 403, 404, 413. 
isabellae Grant, 403, 404, 418. 
Orthotomus, 389. 
chloronotue Grant, 369. 
‘mearnsi, 416. 
Oryza sativa Linn., 375. 
Osmotreron axillarie (Bonaparte), 878. 
vernans (Linn.),. 373, 


141. 
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Otomela lucionensis (Linn.), 367, 868. 

Otus, 389, 411, 
longicornis (Grant), 405. 
whiteheadi (Grant), 406. 

Oxalidaceae, 878. 

Ozygloseus Tschudi, 219, 228-280, 
laevis Günther, 214, 280, 231. 
lima Tschudi, 220. 

Oxyuris, 9, 58, 61, 64. 
vermicularis, 6, 59. 


P 


Pachyrrhynchus omellifer Heller, 200. 
annulatue Chevr., 200, 
chevrolati Eyd. et Soul., 200. 
erosus Schultze, 101, 199. 
Pinorum Pasc., 200. 
schuetzei Schultze, 200, 
Pachyteria Посапа Schultze, 191, 193, 195. 
Padda oryzivora (Linn.), 873. 
Pagong, 117. 
Pájaros martines, 865. hi 
Palacé, 213, 
Palacang-bato, 218, 
saguing, 218, 216. 
Palmae, 375. 
Panagang, 572. 
Penca, 213, 
manwit, 214. 
Pandanus, 828. 
Pao, 117. 
Peramoecium, 62. 
putrinum, 644, 
Parashorea, 178, 889. 
plicata Brandis, 
582, 53T. 
Paratyphoid fever, 95. 
Pardaliparus elegans (Less.), 894, 408. 
mindanensis Mearns, 411. 
Parkia javanica (Lam.) Merr., 168, 171, 174, 
179, 628, 537. 
roxburghii G. Don, 528, 537. 
timorignais Merr., 168, 171, 174, 119, 
Passer domesticus (Linm.), 364. ` 
montanus (Linn.), 364. 
Pauican, 117. 
Pedostibes Günther, 887. 
Pelobatidae, 218, 226, 346, 650. . 
Pelobates, 956. 
Pelochelye Gray, 111, 189. 
bibronii Gray, 139. 
cantori de Rooij, 140, 
eantorii, 117, 139, 140, 
Peltophorum inerme (Roxb.) Naves, 205, 206, 
868, 
Pemphis acidula Forst., 388. 
Penelopides manillae (Boddaert), 406. 
subnigra McGregor, 897. 
Peniophora sp. 169, 178, ` 
Pentacme, 889, 
Pentatrichomonas, 86, 37. 
Pericrocotus, 396. = 
cinereus Lafresneye, 407, 
johnetonine Grant, 410. 
novus McGregor, 407. 


168, 170, 179, 628-530, 
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Perkins, С. A. review of The conden: 
Chemical Dictionary, 108, s 

Persea americana Mil., 877. 

Petrophila manilensis (J. R, Forster), $73, 

р 408. 

Phaneroglossa, 649. 

Phapitreron Jeucotis (Temm.), 405. 

Pharsalia mind&nacensis Schultze, 191, 197. 

Phaseolus lunatus Lina., 878, 
radiatus Linn., 878, 

Philautus Gistel, 219, 228-280, 295, 296. 
acutirostris (Peters), 296, 804. 
bimaculatus (Peters), 296, 805. 
hazelae Taylor, 296, 298, 299, 
leitensis (Boulenger), 296, 297, 301. 
longicrus (Boulenger), 296, 303, 
mindorensis (Boulenger), 296, 808. 
montanus Taylor, 296, 305, 307. 
pallidipes Barbour, 229, 
schmackeri (Boettger), 296, 302, 304. 
vittiger Boulenger, 807, 
woodi Stejn., 296, 297, 800. 

Philippine amphibia, 213. 
bees, supplementary notes on, 205. 
Dynastidae, 201. 

Euphorbiaceae, 539. 
ornis, 861. 
turtles, 111. 

Phlebia Fr., 170. 
reflexa Berk., 170, 179. 

Phlegoenas, 397. 

Phrynixalus Boettger, 219, 319, 836. 
annulatus Stejn., 886, 837. 

Phrynoides Cope, 340. $ 
melanostictus Cope, 342. 

Phyllanthus Linn., 539. 
apiculatus Merr., 540, 
indicus (Dalz) Muell-Arg., 641, * 
lancifolius Merr., 540. 
panayensis Merr., 539, t 
securinegoides Merr., 541. 

Phyllergates heterolaemus Mearns, 411. 
philippinus Hartert, 408. 

Physalacria Peck, 528. 
langiosii Ellis, 528. 
orinocensis Pat. et Gaett., 528, 587. 

Pine type of forest, 400. 

Pinus insularis Endl., 192, 400-402, 
merkusii Jungh. & De Vr., 400. 

Piong, 214. 

Piperaceae, 377. 

Piper betle Linn., 375, 977, 

Pisobia ruficollis (Pallas), 370. 


subminuta (Middendorff), 370, 
Pistillaria Fr., 170, 
Pithecolobium dulce Benth, 377. 


Pithecophaga jefferyi Grant, 398. 
Pitta, 41. 

atricapilla, 431. 

erythrogastra, 481. 

kochi Brüggemann, 403, 404, 406. 
Planesticus, 411. 

kelleri (Mearns), 411. 


malindangensis (Mearns), 
mindorensis (Grant), 410. 


411. 
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Plamesticus—Continued. 
nigrorum (Grant), 410, 
thomassoni (Seebohm), 407. 
Platycoraz Oberh., 413. 
Platymantis Günther, 307. 
corrugata Peters, 314. 
meyeri Günther, 307, 311. 
plicifera Günther, 314. 
Platysternidae, 118. 
Plectropus Dum. & Bibr., 821. 
pictus Bibr., 322. 
Pleurotus Fr., 176, 
striatulus Fr., 176, 179. 
Plukenetia Linn., 539, 564. 
corniculata Smith, 564. 
Podocarpus imbricatus Blume, 400. 
Polianthes tuberosa Linn., 876. 
Polyalthia, 530, 537. 
Polyarticular rheumatism, 94. 
Polypedates Tschudi, 219, 228-230, 232, 
‚ 279, 295, 
anodon (Van Kampen), 229. 
appendiculatus (Giinther), 214, 216, 
281, 
biscutiger Peters, 288, 
edentulus (F. Müller), 229, 
everetti (Boulenger), 279, 287. 
hecticus Peters, 279, 286, 287. 


leucomystax (Gravenhorst), 279, 
289. 
leucomystax Tschudi, 213, 214, 216, 
290. 


macrotis (Boulenger), 279, 285. 
maculatus Günther, 286, 288, 290, 
megacephalus Hallowell, 288. 
pardalis (Günther), 216, 279, 281, 
284, 
quadrüineatus Günther, 288, 290. 
rugosus Dum. & Bibr, 288, 290. 
similis Günther, 271, 
surdus Peters, 279, 291, 292. 
Polyplectron napoleonia Less., 398. 
Polyporaceae, 171, 528. 
Polyporus Micheli, 171, 529. 
adustus (Willd.) Fr., 171, 179, 529. 
affinis Nees, 529, 637. 
amboinensis Fr., 171, 177. 
anebus Berk., 171, 177, 529, 836. 
badius Jungh., 529, 537. 
bicolor Jungh., 529. 
conchoides Mont., 171, 179. 
dichrous Ет. 580, 636, 537. 
dorsalis Lloyd, 171. 
gallopavonis Berk., 580, 535, 536. 
£rammocephalus Berk., 172. 
hemicapnodes Berk., 580, 
hirsutus Pers., 580, 535-537. 
lignosus Kl, 172, 178, 530, 536. 
lucidus Leys, 172, 177. 
megaloporus Mont, 172. 
microloma Léy., 530, 537. 
nitidus Murr., 172. 
Obtectans Berk., 531, 535. 
Perversus Lloyd, 172, 
polyzonus Pers., 531, 536. 
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Polyporus Micheli—Continued, 

rigidus Lév., 172, 177, 

rugulosus Lév., 172, 177, 531, 535-6317. 

sanguineus Fr., 531, 535, 536. 

seruposus Fr., 631, 537, 

semilaceatus Berk., 172. 

squamaeformis Berk., 531. 

substygius Berk., 172, 178. 

suifureus Fr. 531. 

vellereus Berk., 532, 585, 

vinosus Berk., 172. 529, 532, 636, 537. 

willamsianus Murr., 172, 177, 632, 637. 

xanthopus Fr., 532, 536, 637. 

zonalis Berk., 172, 177." 

вр., 172, 

Polystictus Fr., 173, 

affinis Nees, 173, 
cervino-gilvus Jungh., 173. 
cryptomeniae P. Henn., 173, 179. 
flavus Jungh., 173, 178. 
luteus Nees, 173. 
meleagris Berk., 173, 
meyenii Kl, 178, 177. 
microloma Lév., 173. 
murinus Lév., 173. 
occidentalis KL, 173, 177. 
sanguineus Linn., 173, 179. 
setulosus Lloyd, 173. 
subcrocatua Murr., 173, 
subreflexus Lloyd, 174. 
tabacinus Mont, 174, 179. 
xanthopus Fr., 174, 179. 
zelanicus Berk.?, 174, 179. 
вр., 174. 
Vonyamia pinnata Merr., 888. 
Poria Pers., 171. 
setulosa P. Henn., 171. 
sp., 171, 178. 
Pratincola caprata (Linn.), 871. 
Prioniturus, 411. 
discurus, 406. 
luconenais, 406. 
malindangensis Mearns, 410. 
montanus Grant, 406. 
waterstradti Rothschild, 410. 
Prionochilus, 896. 
anthonyt McGregor, 404, 408. 

Prosorus indicus Dalz., 541. 

Protozoal dysentery, protozodlogic and clinical 
studies on the treatment of, with 
benzyl benzoate, 683, 

Protozoan diseases of the intestine, 63. 

Pseudoptynx philippensis Kaup, 406. 

Pseudotharrhaleus, 411, 

caudatus Grant, 407. 
malindangensis Mearns, 410. 
unicolor Hartert, 410. 

Pseudotrewia macrophylla Miq., 661. 

Psidium guajava Linn., 380, 528, 532, 537. 

Psychotria manillensis Bartl., 169, 179. 

Pterocarpus echinatus Pers., 167, 179, 391. 

* indicus Willd., 168, 179. 

Pterospermum spp., 891, 

Pterula Fr., 170. - 


aciculae Lloyd, 170, 
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Ptilocolpa carola (Bonaparte), 405. 
Punicaceae, $80. ы 
Punica granatum Linn. 380. | 
Puffinus chlororhynchus Gould, 861. 
leucomelas Temm., 361. 
Pycnonotus goiavier (Scop.), 368, 373, 899, 
411, 431. 
plumosus Biyth, 415. 
Pyorrhoea, 92, 93, 95, 96. 
alveolaris, 90-92, 
Pyrotrogon ardens (Temm.), 898, 
Pyrrhula, 411. 
leucogenys Grant, 404, 409. 
stcerei Mearns, 411, . 
Pyxiclemys Gray, 122. 
Pyxidea Gray, 


Quercus sp., 174, 179, 390, 400, 529, 587. 
QUISUMBING, FRANCISCO A., Determi- 
nation of glucose and starch by the 
alkaline potassium permanganate 
method, 581. 
R 


Racophorus everctti Boulenger, 287. 
Ranidae, 215, 218, 228, 228, 229, 649.” 
Rana, 219, 228, 229, 819. 
Boulenger, 276. 
Linn., 229, 232. 
в. str, 228. 
catesbeiona, 215. 
chalconota Schleg., 220, 269. 
Colletti, 286. 
corrugata Peters, 220. 
cruciger, 286. 
doriae Boulenger, 248. 
dubita Taylor, 214, 233, 267, 268. 
erythraea Boulenger, 249. 
erythraea (Schleg.), 233, 249, 250, 
everetti Boulenger, 234, 269, 262, 268.. 
glandulosa Boulenger, 284, 275. 
goliath Boulenger, 229, 
gracilis Wiegm., 220. 
grandocula Taylor, 214, 234, 274, 275. 
guentheri Boulenger, 220, 
guerreroi Taylor, 234, 255, 256, 
hascheana Stoliczka, 243. 
hasseltii Schleg., 855. 
jerboa Günther, 221. 
kuhl Dum. & Bibr., 220. 
labialis Boulenger, 259, 265. 
leitensis, 228. 
leucomystax, 286. 
leytensis Boettger, 214, 233, 243, 246, 247. 
limborgüi Sclater, 243. 


668 


Rana—Continued. 
mearnsi Stejn., 233, 251, 253, 
melanomenta Taylor, 234, 268, 269. 
mindanensis Boettger, 239, 
mindanensis Girard, 233, 239, 242. 
modesta Boulenger, 239, 243, 246. 
moellendorffi Boettger, 234, 270, 271, 273. 
moluccana, 261, 
moodiei Taylor, 214, 228, 229, 233, 234- 
236, 239. 
+ matatrix Boulenger, 277. 

natatriæ Günther, 278. 
palavanensis Boulenger, 233, 242, 243. 
parva, 228, 233, 241, 242. 
philippinensis Taylor, 234, 268, 267. 
sanchezi Taylor, 234, 256, 258, 259, 265. 

. sanguinea Boettger, 283, 234, 258, 25% 

263. 

signata Giinther, 220, 273. 
similis Boulenger, 271. 
similis (Günther), 234, 271, 273, 275. 
suluensis Taylor, 234, 264, 260. 
temporalis Günther, 261, 262. 
tigerina Daudin, 232, 236, 288. 


varians Boulenger, 220, 233, 259, «261- 
263, 

vittigera Wiegm., 217, 228, 229, 233, 236, 
238, 239, 


Reichenowia brunneiventris (Grant), 409, 
REINKING, OTTO A., Higher basidiomy- 
Chancellor, William Estabrook. The 
cetes from the Philippines and their 


hosts, II, 167; Higher Basidiomycetes 
* from the Philippines and their hosts, 
її, 527. р 
Reptilia Laurenti, 118. 
REVIEWS: 
Chancellor, William Estabrook. The 


Health of the Teacher, 211. 

Craig, Charles F., The Wassermann Test, 
209, 

Dumarest, F., and Murard, C., La Pra- 
tique du Pneumothorax Therapeutique, 
- 647, 

Nicolle, M.; Césarl E.; and Jouan, C., 
Toxines et Antitoxines, 647. 

The Condensed Chemical Dictionary, 108. 

The Medical Clinics of North America, 
July, 1919, 210. 

Rhacophorus Tschudi, 279. 

appendiculatus Günther, 280. 

hecticus Boulenger, 286. 

leucomystax var. sexvirgata Boulenger, 
288. $ E 

macrotis Boulenger, 285. 


limnocharis, 236, 289. 

luctuosa Peters, 221. 

luzonensis Boulenger, 234, 254, 256, 

macrodactyla Günther, 221. 

anacrodon Kuhl, 233, 239, 245, 246. 

macrodon Tschudi, 220. L 

maculatus, 286. 

magna Stejn. 214, 215, 228, 229, 283, 
239, 243, 215, 246. 


259. 


maculatus Boulenger, 288. 
maculatus Boulenger var. quadrilineata, 
288. 
pardalis Günther, 281. 
reinwartii Eyd. & Soul, 281. 
rizali Boettger, 221, 281, 285. 
surdus Boulenger, 291. 
Rheumatism, 96. 
Rhinatrema Dum. & Bibr., 227, 
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Rhinomyias, 411. 
goodfellowi Grant, 410. 
insignia Grant, 404, 407. 
mindanensis Mearns, 410. 
Rhipidura cyanicepe (Cassin), 394, 407. 
hutchinsoni Mearns, 410. 
migritorquia Vigors, 372, 378, 388, 431. 
півтосіппатотеа Hartert, 410. 
Rhizophora conjugata Linn., 387. 
mucronata Lam., 887. 
spp. 387. * 
Rhododendron, 400. 
Rhyacophilus' glareola (Linn), 870. 
Rice plants, salt requirements of young, 455. 
Ricinus communis Linn, 879. 
Rigg's disease, 91. 
Rosmarinus officinalis Linn., 380. 
Rostratula capensis (Linn.), 371. 
Rottboellia exaltata Linn., 532, 537. 
Rubiaceae, 881. 
Rutaceae, 378. 
5 
Sabunotan, 657. 
Saccharum officinarum Linn., 
Sajor volubilis, 564. 
Salamanders in the Philippines, 216. 
Salgnan, 557, 
Salientia, 217, 226, 649. 
Samanea saman (Jacq.) Merr., 368, 377. 
Sandoricum koetjape Merr., 378. 
SANTOS Y ALVAREZ, FRANCISCO O., 
A biochemical study of copra meal, 
181. 
Sapium Jacquin, 577. 
lateriflorum 'Merr., 571. 
luzonicum (Vidal) Merr., 577. 
merrillianum Pax et К, Hoffm., 534, 537, 
511. 
rotundifolium, 654. 
subrotundifolium Elm., 558. 
Sapotaceae, 280, 
Sarcophanops steeri, 898. 
Sarcops calvus (Linn.), 
Sausao, 577. 
Sausau, 577. 
Scaptophryne Fitz., 320. 
Scarcity of sea birds in Philippine waters, 
361. 
Schistosoma, 41. 
Schizophyllum Fr. 176, 533, 
commune Fr., 176, 178, 533, 535, 636. 
SCHULTZE, W., Eighth contribution to the 
Coleoptera fauna of the Philippines, 
191, 
Scops whiteheadi Grant, 403. 
Seytina Wagler, 119. 
Sebacina Tulasan, 168. 
sp., 168, 177. 
Sesamum indicum Linn., 634, 587. 
vorientale Linn., 634, 537. 
Sesbania grandiflora Pers., 878. 
Shorea, 389. 
guiso (Blanco) Blume, 179. 
guiso Blume, 169, 173-176. 
sp., 171, 178, 179, 


376. 


373, 389, 409, 


L 


Index | s 


Shore birds of Manila, 369. 
Birds of Pampanga delta, 370. 
Sindora supa Merr., 391. 
Siphneug Fitz, 320. 
Sisican, 117. 
Soil cultures, the growth of rice as related 
to proportions of fertilizer salts added 
to, 603. 
Solunaceae, 380. 
Sonneratia pagatpat Blanco, 387. 
Sphargis Merrem, 119. 
- engustata, 119. 
coriacea Bleeker, 120, 121. 
coriacea var. schlegelii Garman, 120. 
mercurialis Temm. & Schleg., 120. 
schlegelii Garman, 120. 
Sphenophryne Peters & Doria, 332. 
Spilornis holospilus (Vigors), 405. 
Spirochaeta eurygyrata, 4-6, 17, 82, 83, 38, 
57, 60, 68. 
Spizaétus philippensis Gurney, 40b. 
Spondias purpurea Linn., 379. 
Stachytarpheta jamaicansig (Linn.) 
146, 206. 
Staphylococcus, 91. 
albus, 91, 92, 94. 
aureus, 91, 92. 
Starlings and locusts, 364. 
Staurois Cope, 219, 228-230, 276, 295. 
guttatus Günther, 276. 
larutenaia Boulenger, 276. 
natator Boulenger, 214, 277. 
natator Cope, 277. 
natator Günther, 276-278. 
nubilus Mocq., 276. 
tuberüinguis Boulenger, 276. 
Sterculiaceae, 379, 
Stereum Pers, 169, 528, 
affine Lév., 528. 
cinerescens Schw., 169. 
hirsutum Fr., 169, 179, 528, 637. 
involutum Kl, 169, 178, 528. 
lobatum (Kze.) Fr., 528, 536. 
lobatum К. var. concolor Pat., 628. 
lobatum Swartz, 169, 177. 
nigropus Lloyd, 169. 
ostreum Nees, 169, 177. 
spectabile KL, 169. 
sp., 178, 
Sterna anaetheta Scop., 362, 
boreotis Bangs, 362, 364, 
fuscata Linn., 362. 
gracilis Gould, 362, 
sinensis (Gm.), 862. 
spp, 362, 
Sternothaerus Bell, 122. 
Wagler, 122. 
Streblus asper Lour. 167, 176, 179, 
Streptococcus hemoliticue, 92, 
mucosus, 92, 
viridans, 92, 97, ` 
Streptopelia dussumieri (Temm.), 869. 
Sturnia philippensis (Forst.), 388. 
Symplocos, 400. 


Vahl, 


ahernii Brand, 397, 


Index 


Synapsida Osborn, 118. 
Synopththalmia, a case of human, 99. 


т 


Tabernaemontana pandacaqui Poir., 174, 179, 
629, 537. i 
Tachornis pallidior McGregor, 369, 371. 
Tachybaptus philippinensis (Bonnaterre), 
405, 
Taenia saginata, 41. 
solium, 41. 
Talapang, 213. 
Tamarindus indica Linn., 878. 
Tanygnathus freeri McGregor, 397. 
lucionensis, 431. 
- Tarrietia sylvatica Merr., 391. 
Taxotrophis ilicifolia Vid., 391. 
TAYLOR, EDWARD H., Philippine turtles, 
111; Philippine Amphibia, 213. 
Tectona grandis Linn. f., 169, 179. 
Terekia cinerea (Güldenstüdt), 370. 
Terminalia catappa Linn., 388. 
comintana (Blanco) Merr., 171, 179, 530, 
537. 


Terpsiphone periopthalmica (Grant), 399. 
Terrapene Merrem, 122. . 
amboinensis Merrem, 123, 


bicolor Bell, 123. 
cours Fiiz., 123. 
Testudinidae Gray, 119, 121. 
Teatudinate Oppel, 118. 
key to the Philippine suborders of, 118. 
Testudo, 114. 
amboinensis Daudin, 123. 
imbricata Pennant, 133. 
juponica Thunb., 137. 
Tetramitus, 40. 
Tetratrichomonas, 86. 
Thalassochelys Fitz, 185. 
caretta Casto de Elera, 135, 
olivacea Boettger, 185. 
Thelephoraceae, 168, 528. 
Thelephora Ehrhart, 169. 
radicans Berk., 169, 177. 
Theloderma Tschudi, 279. 
Theobroma cacao Linn., 173, 176, 179, 379, 
527, 537. 
Thespesia populnea Corr., 388. 
Thriponax confusus Stresemann, 406. 
Totanus eurhinus Oberh., 870. 
stagnatilis Bechstein, 370. 
Toxascaris limbata, 65. 
Trachyhyas Fitz., 279, 
Tragia Linn., 564, 
involucrata Linn., 565, 666. 
irritans Merr., 566. 
luzoniensis Merr., 564, 565. 
philippinensis Merr., 565, 
Trametes Fr. 174, 532, 
acuta Berk., 174, 
aspera (Jungh.) Bres., 532, 
badia Berk., 174, 177. 
burchellii Cooke, 174, 179. 
devexa Berk., 174, 178, 
meyenii Fr., 532 
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Frametes Fr.—Continued. 
meyenii Kl, 174, 177. 
persoonii Mont, 174, 177-179, 532, 585- 
537. 
scopulosa Berk. 532. 
vellereus Berk., 533, 585. 
TRELEASE, SAM F., The growth of rice as 
related to proportions of fertilizer salts 
added to soil cultures, 608. 
Trematoda, 41. 
Tremellacene, 168, 528. 
Tremella Dillineus, 168, 528, 
foliaceae Fr., 168, 178. 
Sp. 168. 
Trewia macrophylla Blume, 561. 
Triatoma protracta, 83. 
Tribura, 411. 
seebohmi (Grant), 408. 
Trichoglossus johnstonine Hartert, 410. 
Trichomastiz, 40. 
hominis, 39. 
polita, 40, 
Trichomastyx, 40. 
Trichomonas, 36, 57, 
intestinalis, 6, 11, 36, 
Trichuvis, 8, 9-12, 15, 83, 38, 40-47, 53, 55, 
60, 61, 64, 65, 68, 637, 641. 
trichiura, 5, 6, 41. 
Trigonostemon, 539, 566, 569. 
acuminatus Merr., 568. 
anomalus Merr., 569, 
hirsutus C. B. Rob., 568, 
laxiflorus Merr., 567, 
luzoniense Merr., 568, 
macgregorii Merr., 566, 
merrillii Elm, 568. 
Trionychidae Bell, 118, 138. 
Trionyz sinensis Wiegm., 189. 
Trypanosoma americanum, 83, 
brucei, 81. 
equi, 82. 
equiperdum, 82. 
evansi, 79, 80, 83. 
lewisi, 81. 
pecaudi, 81, 82. 
rhodesiense, 81. 
theileri, 79, 81-84 
transvaaliense, 81. 
triatomae, 83. 
wrublewskii Vladimiroff & Yakimoff, 82. 
Trypanosome associated with fatal disease 
in the carabao, 17. 
Trypanosomiasis, 77. 
Turdus chrysolaus Temm., 407, 
obseurus Gm., 407. 
Turniz fasciata (Temm.), 367. 
ocellata (Scop.), 405. 
Turtles, classifieation of the, 118. 
distribution of, 116. 
economie importance of, 114. 
Philippine, 111. 
Philippine names of, 117, 
Tylosepalum, 569. 


‚| Types of Philippine forests, $85. 


| Tyto longimembris (Jerdon), 372, 878. 
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U 
Urandra elliptica Merr., 517. 


Urena lobata Linn. var. sinuata (Linn.) 
Gagnep., 176, 179. 
Uroloncha everetti (Tweed.), 372, 409, 430. 
v 
Vaccinium, 400. 
Vahlkampfia, 85, 86. » 


Yatica, 889. 
Verbenaceae, 449. 
Vigna sesquipedalis Linn., 378. 
Vitex negundo Linn., 168, 179. 
parviflora Juss., 390, 891. 
w 
Wallaceodendron celebicum Koord., 391. 
Wetria Baill., 539, 561. 
macrophylla (Blume) J. J. Sm., 661. 
trewioides Baill., 661. 


x 
Xanthostemon verdugonianus Naves, 175, 179, 
Xenophrys Günther, 847. 
Xerotus nigritus Lév., 176, 179. 
Xylocarpus granatum Koen., 387. 
moluccensis (Lam.) Roem., 387. 
Xylocopa fallax mcegregori Ckll., 205, 
nigrocaerulea Smith, 205. 
pictipennis Smith, 206. 
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Xylotrupes gideon Linn., 201. 
mindanaoensis Schultze, 191, 201. 
phorbanta Oliv., 201. 
pubescens Waterh, 201. 


x 


Yungipicus validirostris (Blyth), 406. 
7 
Zea mays Linn., 375, 527, 637, 
Zenith .observations of dawn in Manila, 151. 
twilight, 157. 
Zizyphus zonulata Blanco, 391. 
Zodiacal Light, 151-153, 156, 160. 
Zonophaps mindorensis (Whitehead), 410. 
poliocephala, 431. 
i Zosterops, 389. 
aureiloris Grant, 408, 
halconensia, 410. 
malindangensis Mearns, 411. 
meyeni Bonaparte, 408. 
nigrorum, 417, 
richmondi McGregor, 899, 416. 
vuleani Hartert, 411, 
whiteheadi (Hartert), 408. 
Zosterornis, 894. 
atriatus Grant, 
whiteheadi Grant, 


403. 
407. 
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